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When CARDOX pioneered its first 
fire extinguishing system, years ago, 
it was already deeply experienced 
in the use of low pressure carbon 
dioxide. 

CARDOX created, researched and 
developed new knowledge and 
techniques to bring you safer fire 
protection for your “hot spot” 
hazards. Every part and component 
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in today’s CARDOX Systems* is the 
result and refinement of this un- 
duplicated, continuous experience. 


In the whole field of fire protection, 
CARDOX alone has concentrated in 
low pressure carbon dioxide. Its ex- 
perience is further firmly rooted in 
thousands of successful installations. 


It’s no wonder, therefore, that care- 
fully drawn specifications often call 
for “CARDOX only”—because only 
in CARDOX will you find these 
years of special “know-how”. This is 
the priceless “extra” you can’t buy, 
except in a CARDOX System. 
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Engineering Lessons of 1955 Large Fires 


By Chester I. Babcock 
Manager, NFPA Fire Record Department 


The National Fire Protection Associa- 
tion is sometimes criticized for con- 
centrating attention on large loss fires. 
Fire protection engineering doesn’t 
show to advantage in the light of these 
fires, we are told. Why drag out skele- 
tons? Some argue that it would be 
better to concentrate on all the good 
that comes from fire protection engineer- 
ing, — to tell about all the bad fires 
that didn’t happen, about the fires put 
out by one or two sprinklers, the thou- 
sands of fires put out every day with 
fire extinguishers. True, the large loss 
fire record does not enhance the prestige 
of the fire protection engineering pro- 


ft errr 


Schenectady Gazette 


Schenectady, N. Y., March 21, 1956. Two 
men were killed and more than $3,000,000 
property damage was caused by an explo- 
sion and fire in this 4-story reinforced con- 
crete building used for alkyd resin manu- 
facturing. 


The explosion involved naphtha vapors 
that escaped into the first story from a hopper 
on a mixing tank containing about 900 
gallons of naphtha. The naphtha vaporized 
and escaped when hot resin was discharged 
into the mixing tank from a reaction kettle in 
the second story. Apparently the agitator 
in the mixing tank was not operating and 
water was not flowing through cooling coils. 


The explosion cracked the second story 
concrete floor near the center of the ex- 
plosion and broke sprinkler piping suspended 
from the slabs. Loss of water from broken 
sprinkler piping allowed the ensuing fire to 
spread through cracks and openings around 
pipes and chutes to upper stories of that half 
of the building protected by the damaged 
sprinkler system. An undamaged sprinkler 
system prevented extensive damage in the 
other half of the building. 


Recommendations to minimize the possi- 
bility of a recurrence include use of devices 
to indicate proper operation of critical com- 
ponents and use of interlocks to assure cor- 
rect operating sequence. 


fession, but neither does civil engineer- 
ing look so hot if we judge it by the 
Tacoma Bridge episode, by a flooded 
brand new underpass, or by a highway 
requiring the a dition of two traffic 
lanes just a year after its completion. 
But we do not condemn the civil en- 
gineering profession for these notorious 
incidents and neither should we tar and 
feather the profession, Fire Protection 
Engineering, for our annual collection 
of large loss foibles. All of the long- 
established engineering professions have 
skeletons they are not proud of, but all 
have survived and grown in reputation 
because their members by their collec- 
tive efforts have succeeded in maintain- 
ing and even raising the engineering and 
ethical levels of their professions. The 
annual study of large loss fires can be the 
stimulus for similar improvement in the 
engineering and ethical levels of fire 
protection engineering. 


Large Loss Fire Lessons 


What are the engineering lessons from 
the 1955 large loss fires? That sprin- 
klers without good water supplies can- 
not be relied upon? That fires will go 
through an unprotected opening in a 
division wall? That delayed discovery 
usually means a large loss? Yes, these 
and many other fire protection lessons 
stand out from a study of the large 
losses of last year. 


These lessons are of tremendous im- 
portance but underlying them all is 
something more —a primal cause — 
that becomes evident only from a 
thoughtful analysis of the fire experi- 





This article is based on a talk presented by Mr. 
Babcock at the Sixth Annual Meeting of the 
Society of Fire Protection Engineers held in 
Boston, Mass., June 5, 1956 — Editor 
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ence reported and that should be of 
vital interest to the Society of Fire Pro- 
tection Engineers. The fundamental 
lesson is this: there is considerable evi- 
dence among the large loss fires of 1955 
of a lack of application of good fire pro- 
tection engineering. Why is this? We 
know how to install a good sprinkler 
system, how to protect a fire wall open- 
ing, how to exhaust flammable vapors, 
how to enclose an elevator shaft. Yes, 
we know all this and in fact I don’t 
believe there is a single fire protection 
problem that has stymied the engineer- 
ing brains of our profession. 


Why, then, is there a lack of appli- 
cation of good fire protection princi- 

les? There are two parts to the answer: 

st, there are not enough good fire 
protection engineers to go around; and 
second, much of the sound fire protec- 
tion engineering advice that is being 
offered by good fire protection engineers 
is being bypassed. In all too many 
cases someone has decided for one rea- 
son or another to make drastic compro- 


mises in sound fire protection recom- 
mendations and to be satisfied with 
something substantially less than the 
best. As an outgrowth, many good 
fire protection engineers who have re- 
peatedly had their professional judg- 
ment ignored may have decided that 
first class fire protection is not wanted 
and that less than the best in engineer- 
ing advice is adequate. 


Someone may say that if 95 per cent 
of all fires can be cman before 
serious losses occur, the record is good. 
Is it? In the first place many of these 
fires are put out without reliance on any 
fire protection engineering at all — put 
out with a pail ae. by clamping a 
lid on an open can, or by smothering a 
fire with a blanket. Then, too, it 
should be remembered that the effec- 
tiveness of fire protection is measured 
not only by the number of fires extin- 
guished with little loss but also by the 
amount of property destroyed in fires 
that are not put out promptly and 
effectively. 





United Press Photo 


Figure 1 





ENGINEERING LESSONS OF 1955 LARGE FIRES 7 





Wide World Photo 


Figure 2 


Poor Fire Protection Engineering 


Consider only the 226 large loss 
building fires of 1955.* This handful of 
fires accounted for about one-fourth of 
the total building loss last year. In 
most cases the fires reached large loss 
proportions because of lack of applica- 
tion of good fire protection engineering. 


Figure 1 shows a $500,000 freight 
terminal fire. This building and 184 
others of the 225 involving large losses 
last year were not sprinklered. 


Thirty-two of the 225 buildings in- 
volved in large loss fires were provided 
with complete sprinkler systems. In 
one instance sprinkler protection was 
not a factor, in four others sprinklers 
performed satisfactorily, but in the rest 
something went wrong. If the state- 
ment is valid that sprinklers will pre- 
vent most large loss fires, how can we 
account for the fact that 14 per cent of 
the large loss building fires occurred in 
completely sprinklered buildings? Part 
of the answer is lack of application of 
sound fire protection engineering — 
either because the fire protection en- 





*By “‘large loss’’ is meant a fire causing at least 


$250,000 loss. 


gineer failed to evaluate the hazards 
properly, or because his recommenda- 
tions based upon a proper evaluation 
were not accepted by the owner or by 
someone else having the last word. 


The fire in a sprinklered furniture fac- 
tory, shown in Figure 2, caused three- 
quarters of a million dollars loss last 
year. The undivided 18,000 square foot 
second story where the fire started was 
used for spray finishing and when the 
fire occurred employees were working at 
several spray booths. An endless con- 
veyor that wandered in and out of spray 
booths and drying rooms was loaded 
with freshly finished furniture. There 
were no draft curtains. In other words, 
conditions were such that a fire that 
broke out would be likely to develop 
rapidly and open a large number of 
sprinklers on the dry pipe system in the 
second story. That’s what happened. 
From what we can find out it appears 
that the sprinkler system was a e to 
supply about 45 sprinklers at one time, 
but not 290, the number that opened. 
Either the hazard was not properly 
evaluated or someone compromised the 
design requirements. 


Partial sprinkler protection was in- 
stalled in eight buildings involved in 
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Chicago Tribune 


Figure 3 
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Figure 4 


large losses in 1955. A partial sprinkler 
system indicates that someone has de- 
cided where a fire is probably going to 
start. The fire illustrated by Figure 3, 
and five others, are evidence that it is 
not wisdom to place too much reliance 
on probability when designing good 
fire protection. This fire was confined 
to the top story of a 12-story fire- 


resistive clothing store whereas sprin- 
kler protection was in the basement. 


The $275,000 school fire shown in 
Figure 4 is representative of 119 large 
loss fires last year that were beyond 
control when discovered. In these 
instances lack of some means of auto- 
matic fire detection, — either sprinklers 
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United Press Photo 


Photo by Lynn Snyder, Photo-Grapnic Arts 
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or a supervised automatic fire detection 
system — was the notable fire protec- 
tion engineering weakness. 


Figure 5 shows a 50,600 square foot 
cold storage warehouse which was the 
scene of one of 121 large loss building 
fires in which absence of a division wall 
to subdivide unnecessarily large areas 
was a notable weakness. This basic 
fire protection engineering principle is 
seemingly being ignored to a greater 
extent every day as industry pushes for 
large undivided areas without regard 
for their influence on fire spread. 


Unprotected openings in division 
walls were frequent manifestations of 
lack of application of good fire protec- 
tion engineering. The $475,000 fire 
shown in Figure 6 was one of 17 last 
year in which fire spread through un- 
protected division wall openings. The 
particularly tragic feature of this fire 
was that three firemen were killed. 
Several fire protection weaknesses were 
responsible for the loss, including lack 
of sprinkler protection, poor water sup- 
plies, high and congested piles of stock 
and no fire brigade, but the reason that 


the fire — once beyond control in the 
section of origin — spread to the rest of 
the 60,000 square foot paper pene 
warehouse was the presence of unpro- 
tected doorways in division walls be- 
tween sections. The firemen were killed 
while trying to protect an exposed sec- 
tion into which the fire had spread 
through one of these unprotected divi- 
sion wall openings. 


Figure 7 shows people waiting to be 
rescued from the upper stories of a 4- 
story hotel which was the scene of a 
$500,000 fire last year. The fire started 
in a second story linen closet and spread 
to upper stories through open stairways 
and elevator shafts making escape via 
interior exits impossible. This was 
one of 78 fires that spread beyond the 
story of origin because of unprotected 
vertical openings. When sound fire 
protection is ignored in building fea- 
tures having a life hazard, the values at 
stake cannot be measured in dollars. 
The adverse effect on the reputation of 
Fire Protection Engineering is serious. 


In the 58 fires that spread to ex- 
posures 14 did so because of poorly con- 





United Press Photo 


Figure 8 














Wide World Photo 


Figure 9 


structed party walls, 13 spread through 
interconnecting passageways and nine 
entered exposures through plain glass 
windows. In the $2,500,000 fire shown 
in Figure 8, in which eight buildings 
were destroyed, floor and ceiling joists 
either extended through party walls or 
abutted joists from the viaiine build- 
ing. The principal means by which 
fire spread to the various exposures was 
through joist sockets. This fire illus- 
trates that the fire protection engineer 
has to earn his reputation by attention 
to the smallest details. 


Flammable Liquid Fires 


Much engineering thought has been 
and is being given to the control of 
flammable liquid hazards, but from a 
review of the large losses of last year it 
is obvious that in many places this 
particular phase of fire protection engi- 
neering is aot being applied. Flam- 
mable liquids cniaiiieeek to fire-spread 
in 118 fires. It would not be correct to 
point to a weakness in or absence of 
applied fire protection as responsible for 
the flammable liquid hazard in all 118 
fires, but in a large number this was 
certainly the case. 


The $1,000,000 oil refinery fire shown 
in Figure 9 was preceded by an explo- 


QUARTERLY OF THE NFPA — JULY 1956 


sion in a 1000-barrel aboveground tank 
which occurred while a low flash point 
liquid was being introduced into a 
nearly empty tank through a fill pipe 
at the top. Burning liquid released by 
the explosion involved two adjacent 
buildings and another tank which also 
ruptured. Since there were no dikes, 
the burning liquid flowed down a 
gradual slope causing three more tanks 
to rupture and igniting five more build- 
ings. Heat from the ground fire also 
caused the unprotected metal supports 
of a 55-foot-high all metal processing 
unit to collapse. This unit was about 
200 feet from the spot where the first 
tank exploded. 


The Engineer’s Responsibility 


This is a small sampling of the evi- 
dence on which the assertion is based 
that last year’s large fires got that way 
primarily because sound fire protection 
engineering principles were not applied. 
One or the other of two conditions was 
responsible: either a good fire protection 
engineer was not on the job, or some- 
body, somewhere in the picture, decided 
to be satisfied with mediocre fire pro- 
tection. If we are really sincere in our 
desire to have our profession recognized 
for its record of sound engineering and 
ethical principles we should not stand 
for the continued existence of either of 
these conditions. It is gratifying to 
know that the Committee on Education 
of the Society of Fire Protection Engi- 
neers is hard at work on the problem of 
providing an adequate supply of good 
fire protection engineers. Elimination 
of mediocre fire protection engineering, 
on the other hand, is not so much a 
matter for committee steering as it is 
for individual reflection. It is one thing 
to make an honest mistake because of 
lack of knowledge but to be willing to 
gamble one’s reputation — as well as 
the reputation of one’s profession — 
on mediocre fire protection is something 
else again. Place yourself on record 
for good fire protection at every oppor- 
tunity. You, your profession, your 
employees and the public will benefit. 








What’s Wrong with Fire Extinguishers? 


By Edward N. Montgomery 
Chief, Boston Fire Department 


What's wrong with fire extinguishers? 
Nothing much. When they don’t do 
what they are supposed to do because 
they are improperly used, it’s people, 
not extinguishers, with whom we must 
find fault. It is a great pity and some- 
what inconsistent and unreasonable to 
blame an inanimate object, made for a 
most worthy purpose, for trouble due 
wholly to human failure. However, 
since we can’t do very much to change 
human nature, let’s work to change the 
extinguishers. It is much easier! 


Almost every time that fire extin- 
guishers are discussed, we hear how 
people used the wrong type of extin- 
guisher, failed to call the fire depart- 
ment until after wasting precious time 
in futile attempts to fight fire with in- 
adequate extinguishers empty or not 
wae, how Joe Doakes bought a 
Gyppo extinguisher for each room in 
his house and then relaxed in complete 
confidence of perpetual fire safety, and 
so on and on. 


Unfortunately, we do not hear about 
the people who do the right thing with 
the right extinguisher at the right time, 
any more than we hear about the num- 
ber of fires prevented. There is no news 
value in such stories. I am not trying 
to take that appliance called a fire ex- 
tinguisher over the hurdles. In simple 
justice, it must be said that thousands 
of them have been used most success- 
fully. We don’t know how many, or 
what the score is on a_ percentage 
basis. Statistics of sales or recharges 
are sometimes cited as an indication of 
the extent to which extinguishers are 





Based on an address presented before the 60th 
Annual Meeting of the NFPA held in Boston, 
Mass., June 4-8, 1956. 


13 


used. These are of limited value be- 
cause there is no way to differentiate 
between extinguishers recharged after 
use on a fire, routine maintenance re- 
charging, replenishment of loss by 
leakage, or refilling after use as a clean- 
ing fluid, or to dry wet spark plugs, or 
to kill rats in a rat hole. Be that as it 
may, this talk is about what’s wrong 
with extinguishers — not how good 
they are. 


Simplify Extinguisher Operation 


Much of the emphasis in discussions 
about extinguishers seems to be on pub- 
lic education. People should be taught 
about the difference between Class A, 
B, and C fires, how to operate extin- 
guishers, how to maintain them prop- 
erly, why they should spend $25.00 or 
more for a standard extinguisher instead 
of $1.94 for a Gyppo. These are noble 
aims, but they are not very realistic — 
as the record all too clearly shows. 
Why worry about the details of word- 
ing on the extinguisher nameplate when 
we know that in the excitement of a 
fire not one person in a hundred will 
stop to read any directions. 


Standard extinguishers can and do 
perform most effectively when in the 
hands of professional fire fighters, in- 
dustrial fire brigades, or anyone else 
who has had training before the fire oc- 
curs. But to train the entire public to 
do likewise seems to be a Herculean 
task. To make it more difficult, there 
are great complexities involved in the 
many types and different methods of 
operation of the various extinguishers. 
John Q. Public has personal experience 
with a serious fire perhaps only once in 
a lifetime. How can we expect him to 
remember everything about all types of 
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extinguishers and the kind of fire that 
each one extinguishes best? How can 
we teach him sales resistance so that he 
will not succumb to the wiles of the 
Gyppo advertising that makes every- 
thing sound so simple —one a 
good for all kinds of fires, lasts forever, 
costs only $1.94!! Wouldn't our job of 

ublic education be made much easier 
if we could simplify the extinguisher 
problem in that way? 


Let’s start with the method of opera- 
tion of extinguishers. If all could be 
operated by turning a valve or handle, 
squeezing a trigger, or pushing and 
pulling a pump handle, no instructions 
would be needed as these methods are 
common to all sorts of familiar appli- 
ances. Some of the present standard 
extinguishers seem unnecessarily com- 
plicated to the layman. What ordinary 
individual, in the absence of training or 
time to read the label, would ever think 
to turn an extinguisher upside down 
and bump it on the floor to make it 
work? Even the operation of the time- 
honored soda-acid extinguisher seems 
contrary to nature if you don’t know 
what's inside. Why can’t we standard- 
ize on natural methods of extinguisher 
operations and junk the rest? 


Forget About Class C in the Home 


Educating the public on the difference 
between Class A, B, and C fires presents 
a very difficult problem even though in 
reducing all kinds of fire to three classes 
we are already guilty of gross over- 
simplification. The job of public edu- 
cation would be made a lot easier if we 
were to confine it to Class A and B as 
the public has no occasion to deal with 
anything except fires in ordinary com- 
bustible materials and fire involving 
flammables or grease. 
electric 


In telephone exchanges, 


power plants, and in various large 
industries, Class C extinguishers and 
various other special types of extin- 
guishing equipment (that do not fall 
into the A, B, or C classification at all) 
may be very important. 


This can be 
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dealt with by special types of equip- 
ment and special training of employees. 
If this training is given on company 
time, most employees are quite willing 
to learn almost anything. In the ordi- 
mary occupancy where we are dealing 
with wiring when the maximum pos- 
sible shock hazard is 120 volts, we can 
pretty much forget the Class C fire. If 
fires start in domestic electric equip- 
ment, there is a pretty good chance that 
a short circuit will blow the fuse or that 
someone will have sense enough to pull 
the plug. If not, even the most con- 
ductive of extinguishing agents is not 
at all likely to cause electrocution and 
as far as the damaging effect of the 
extinguishing agent used is concerned, 
we need not dwell upon it. By the 
time there is enough fire to require an 
extinguisher, the appliance is probably 
already beyond repair. The way to deal 
with shock hazard in domestic elec- 
trical appliances is through proper 
wiring and grounding which should 
safeguard the householder whether or 
not fire accompanies an electric failure. 


Not Good After..... 


Every extinguisher, to be reliable, 
requires periodic checking, rechecking, 
or inspection. The fire protection pro- 
fession knows this, but who else ever 
reads the fine print on a label and knows 
what has to be done in order to keep 
the extinguisher ready for use? A legal 
requirement that extinguishers could 
not be sold except to fire department or 
other qualified organizations (unless a 
maintenance contract provided periodic 
service for their entire life and appro- 
priate indoctrination of the occupants 
of the building) would perhaps be out- 
lawed as in restraint of trade. A gen- 
eral requirement for fire department 
servicing of extinguishers, with accom- 
panying annual retraining of extin- 
guisher owners would tread on some 
commercial toes. But we could at least 
follow the example of the dry battery 
and film manufacturers with a conspic- 
uous label: ““NOT GOOD AFTER 
JUNE 1, 1957.”’ 
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Eliminate Carbon Tet 


How to prevent the use of Class B 
extinguishers on Class A fires is not an 
easy problem. The most flagrant part 
of it could be simply solved by eliminat- 
ing carbon tetrachloride as an extin- 
guishing agent. If carbon tetrachloride 
were not used in approved extinguish- 
ers, it might be a little simpler to deal 
with the Gyppo and the price appeal of 
the wrong extinguisher for é ass A 
fires would be offset — at least in part. 
Carbon tetrachloride was introduced as 
an extinguishing agent for gasoline and 
oil fires before the days of foam, carbon 
dioxide or modern dry chemicals. It 
was obviously a great advance over 
sand. But why continue it now that so 
many better extinguishing agents are 
available? Most fire prevention experts 
are not too greatly concerned over the 
toxic hazard of carbon tetrachloride 
under practical conditions of use in 
fire-fighting, but it has many other 
points against it — corrosion of extin- 
guisher parts when even slightly con- 
taminated by water, loss by leakage or 
evaporation, loss by use as a cleaning 
agent, or to start wet automobile 
engines, and, above all, low extinguish- 
ing effectiveness as compared with other 
agents, particularly on fires in ordinary 
combustible materials. It is relatively 
cheap, but water is cheaper and a lot 
better for dealing with the average fire. 


How much advantage there may be 
in substituting chlorobromomethane 
for carbon tetrachloride remains to be 
seen. It is clearly not a complete cure 
but some new chemicals in the same 
general family may eventually prove 
promising. All this, however, lies in 
the future. 


Gyppo Devices A Threat 


What is urgently needed is some effec- 
tive way to deal with the Gyppo and its 
like. Promoters of this type are cashing 
in on the fire-consciousness resulting 
from our collective fire prevention pub- 
licity and are probably selling more 
extinguishers than all the legitimate 


manufacturers put together. The public 
does not know the difference. People 
are so accustomed to chemical marvels 
that they are quite ready to believe that 
a fountain pen size extinguisher filled 
with magic mystery fluid will put out 
any fire up to the size of an atomic 
bomb. The public is spending money 
for fire safety it does not get to the 
detriment of attention to real fire a 
tection. The great difficulty of dealing 
with this situation is that all of these 
Gyppo devices will undoubtedly put 
out some fire, and who is to say that 
something is not better than nothing? 


Sure, the Gyppo does an effective job 
on a demonstration fire in a waste 
basket filled with crumpled paper doped 
with lighter fluid. But who takes the 
trouble to pour lighter fluid in the 
waste basket before setting it on fire by 
careless smoking? Without the lighter 
fluid, the waste basket burns merrily on 
in spite of the Gyppo; it can be easily 
put out with a little water or even beer. 
It’s easy to make any extinguisher seem 
wonderful if used on the right kind of 
trick fire. And sometimes even firemen, 
who should know better, are misled. 


Need for Simple Test Method 


One of our troubles is that there is no 
clear understanding of just how much 
fire and what kind of fire an extinguisher 
should be able to handle to be worth 
while. Those who have had exper- 
ience in the use of extinguishers on 
actual fires have a pretty good idea, and 
so do the recognized testing labora- 
tories, but the general public — and 
even a goodly segment of fire protection 
people — have been kept pretty much 
in the dark. This is the unintended 
result of the fact that the testing of ex- 
tinguishers to determine their reliabil- 
ity and other features requires special 
skills, so laboratory test procedures 
have somehow acquired an undeserved 
aura of mystery. 


Suppose there were a well-publicized 
test, representing an actual home fire, 
that anybody could make, not to qualify 
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an extinguisher for approval, but just 
to get an idea of its capacity. Take the 
Sunday newspaper, well crumpled, place 
on top of an old cotton-filled pillow, 

and weight the pile with an armful of 
dry kindling wood. Light this and let 
it burn a few minutes until you have a 
real fire going. Then try a Gyppo. Be 
sure that you have a standard 2'%-gal- 
lon extinguisher or a garden hose handy 
— just in case. Remember, you should 
be ready for a fire in your home, not 
just in your back yard. So build your 
test fire in a building about the size of 
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an ordinary room, closed, except for a 
door, for quick exit in case you can't 
stand smoke and fumes. A one- or two- 
car garage is about the right size for 
this test, but you'd better check with 
your fire chief and your insurance agent 
before you build a fire in your garage. 


In the meantime, why not try to 
acquaint people with the necessity of 
choosing an extinguisher with the 
same care with which they choose their 
doctor. More than one life may depend 
upon the choice. 


Factory Cigarette Receptacle 


Ternstedt Division, Trenton Plant, 
General Motors Corporation, has in- 
stalled throughout their plant, a newly 
designed sheet metal receptacle for 
cigarettes and matches. The receptacle 
is 10% inches in diameter at the top and 
35% inches high. The base is filled 
with concrete to a depth of five inches 
which prevents it from toppling over. 


The height brings the receptacle with- 
in easy reach of employees walking by. 


An upright cone top has one inch 
square screening. It will not permit 
entrance into the container of such 
items as candy wrappers, orange peels, 
apple cores, etc. Therefore, employees 
now dispose of these in the proper waste 
containers. 


Once the cigarette is dropped beyond 
the wire screen, it is guided by a sheet 
metal funnel co inches at top, 3 inches 
at bottom) into a removable one gallon 
pail, partially filled with water, where 
it is extinguished. 


The top screen and funnel are easily 
removed to permit ready access to the 
pail for cleaning. 


John E. Kane, Supervisor of Safety at 
the plant has released a drawing of con- 
struction details. The NFPA will be 
glad to supply readers with a copy 
upon request. 





Courtesy, General Motors Corp. 


For safe disposal of cigarettes and matches 
in GMC’s Ternstedt Division, Trenton Plant, this 
receptacle has been provided in plant areas 
where smoking is authorized. 
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Disaster Averted 


By Leo K. Najarian 


Deputy Fire Prevention Engineer 


Department of Fire, City of Los Angeles 


On Monday morning, February 27, 
1956, the Los Angeles Fire Department 
was faced with a potential major catas- 
trophe. It was averted. 


At 9:41 A.M., on receipt of notifica- 
tion of a routine gas leak, the Depart- 
ment dispatched a first alarm assign- 
ment to an arterial thoroughfare in the 
densely populated industrial and resi- 
dential West Los Angeles District. 
Upon arrival, it was immediately ap- 
parent that a serious situation existed. 


Observation revealed that the leak was 
the result of a break in a high pressure 
natural gasoline transmission pipe line 
which allowed many gallons to flow 
into a break in the sewage system in 
the west end of the City. 


Natural (casinghead) gasoline is a 
broad term used to define the liquid 
products from gas wells after natural 
gas has been dried or prepared for com- 
mercial use. Generally, natural gaso- 
line is a high vapor pressure flammable 





Los Angeles Fire Department 


Scene of the break in the natural gasoline transmission pipe line in West Los Angeles which 
allowed many gallons of the volatile fuel to flow into the sewage piping at the same location. 
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liquid, however, in this instance the 
term ‘‘natural gasoline’ is used to de- 
scribe a product that is not a flammable 
liquid by NFPA definition since the 
vapor pressure was above 40 pounds per 
square inch absolute at 100 degrees F. 


The widespread effects of the leak in- 
cluded the following: 


1. The first actual fire occurred 55 
minutes after the break in the line was 
reported. Twelve additional fires oc- 
curred within the next hour over a 
widespread area and as far as 3% miles 
away from the break. 


2. One fatality and three serious burn 
cases resulted from these fires. In addi- 
tion two construction workers were 
overcome by fumes at the break. 


3. Fifty units of Fire Department 
equipment were in active use in the 
emergency area and many more were 
affected by move-up operations. 


4. It was necessary to shut down util- 
ities (gas and electricity) and vehicular 
traffic over a six square mile area de- 
clared to be in the disaster zone. 





United Press 
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5. For life safety reasons, four schools 
and numerous industrial plants in the 
area were shut down and evacuated and 
the occupants of some dwellings were 
likewise advised to evacuate. 


6. The emergency required utilization 
of specialized equipment and aid from 
the Police, Sewer Maintenance, Water 
and Power, and Civilian Defense De- 
partments of the City and the gas, oil 
and telephone companies. 


7. Mutual aid was extended by the 
Los Angeles Fire Department to nearby 
Culver City in assisting in shutdown 
operations and in manning of their 
vacated stations. 


8. ‘‘Sig-Alert’’ was declared. ‘‘Sig- 
Alert’’ is the Los Angeles emergency 
and major disaster notification system 
conducted under police supervision, 
whereby all newspapers, radio and TV 
broadcasting stations and emergency 
disaster organizations (such as Red 
Cross and Civil Defense) are alerted. 
Radio and TV programs are interrupted 
periodically to instruct the public in 
the seriousness of the emergency. 
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One of the homes which caught fire following the penetration of flammable vapors from the 
21,000 gallons of natural gasoline which escaped into the West Los Angeles sewer systems. 
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Cause 


As is the case in most serious situa- 
tions, this potential disaster was caused 
by a combination of incidents and fac- 
tors. The probability of duplicating 
the same set of circumstances is remote 
but similar results could occur from a 
variety of situations. The chain of 
events that created this emergency were: 


1. A mechanical ditch-digger first 
broke a small hole (12 inches long and 
4 inches wide at the center) in the top 
of a 12-inch sewer line at the bottom of 
a 16-foot-deep pit. 


2. Later, the same mechanical digger 
cracked a hole (6 inches long, 1 inch 
wide at the center) in a 4-inch, high 
pressure natural gasoline transmission 
line in the same pit, but about 12 feet 
above the sewer line and 15 feet away. 


3. The material involved, natural 
gasoline, possessed a high vapor pres- 
sure (60 a per square inch absolute 
at 100°F.) and a high vapor density 
(2.00) and was being oti: anil under 
high pressure (325 psi) at the break. 
This material is, in reality, in the 
liquefied petroleum gases range since 
the NFPA definition of a flammable 
liquid excludes products having a vapor 
pressure of over 40 oe per square 
inch absolute at 100°F. 


4. The sewer pipe involved connected 
directly into the main sewer trunk line 
which traveled southward through the 
alerted area to the Hyperion Sewage 
Disposal Plant at the Pacific Ocean, 
15 miles away. 


To understand the condition created, 
it should be noted that the natural gas- 
oline was being piped in the 4-inch line 
under pressure from Ventura to Wil- 
mington, a distance of approximately 
100 miles, by means of pumping stations. 


Before the shutdown of the natural 
gasoline line could be effected, 114 miles 
north of the break, it is estimated from 
meter readings that 21,000 gallons es- 
caped from the broken pipe line and 


found their way into the opening in the 
sewer line. The ambient temperature 
of the sewer was well above the initial 
boiling point of the natural gasoline 
and thus caused active boiling of the 
volatile liquid (the self-refrigerating 
effect resulting from the evaporation of 
the high vapor pressure material was 
not sufficient to stop the evaporation). 
Even with an ambient sewer tempera- 
ture of 70°F., the natural gasoline 
would have a vapor pressure of 40 
psi absolute. Mass evaporation was 
the result. The volumes of vapors pro- 
duced and the pressures developed, 
which even though dissipating through 
sewer vent lines at individual occu- 
pancies, were still sufficient to overcome 
the resistance of the small static pres- 
sure head (1 to 2 ounces) offered by the 
water traps of wash basins, sinks, 
shower drains, and toilet bowls in 
properties connected to the sewer. Sub- 
sequent investigation of the plumbing 
in every building where fires occurred 
showed that in a few instances there 
was substandard plumbing — lack of a 
vent, traps not having a water seal — 
but it is possible that some of the traps 
found dry might have been blown dry 
by the explosion. 


These factors combined resulted in 
the highly combustible natural gasoline 
vapors forcing their way into numerous 
Ms wei commercial and residential 
occupancies over a wide area. Their 
subsequent ignition by a variety of 
sources of ignition, such as open flames 
and electrical installations, resulted in 
the fatality, injuries, fires and emer- 
gency operations. 


Fire Fighting 


Approximately 50 pieces of fire fight- 
ing apparatus were dispatched to work 
in the danger zone. In addition, numer- 
ous companies were involved in move- 
- operations, including the manning 
of the Culver City Fire Department 
stations. 


The Chief Engineer and ene 
Assistant Chief of the Los Angeles Fire 
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Les Angeles Ferre Department 


LAFD command post which coordinated the 
dispatch of 50 pieces of fire apparatus and 
other equipment during the emergency. 


Department responded and a Command 
Post was set up. The potential hazard 
area was divided into four sectors, each 
headed by a Battalion Chief and all 
under a Mobile Field Commander. 
Technical liaison between Field Com- 
mand and the Command Post was pro- 
vided by the Fire Prevention Engineer 
and his technical staff from the Fire 
Prevention Bureau's new laboratory. 


A mobile radio transmitting and re- 
ceiving station with telephonic facili- 
ties was put in operation at the Com- 
mand Post, with the Chief of Communi- 
cations in charge of coordinating dis- 
patching operations. 


Charged lines were laid at the break 
to assist in dissipation of vapors and 
as a standby in event ignition occurred. 
Extinguishment of the 13 reported fires 
was effected by rapid utilization of com- 
panies responding to the emergency. 
Through this prompt action fire losses 
were kept at a minimum. Only two 
fires resulted in damages over $10,000, 
only five with damages over $500, and 
six of the fires resulted in losses of under 
$500. Countless other fires were ex- 


tinguished, in their incipiency and 
without loss, by Fire Department 
personnel. 


All available manpower not actually 
engaged in fighting fires was used to 
locate hazardous concentrations of gas- 
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oline vapors, evacuate civilians, control 
traflic, effect utility shutoffs, and as 
emergency standbys throughout the 
area. The use of numerous combustible 
gas indicators to detect areas harboring 
combustible gas concentrations was of 
great value. These gas detectors were 
manned by personnel from the fire fight- 
ing forces and the Fire Prevention 
Bureaus of Los Angeles, Culver City, 
and Santa Monica, and from the Sewer 
Department and Gas Company. 
Through radio contact with Command 
Post and Field Command, the Fire Pre- 
vention Engineer was available with a 
precision type combustible gas indicator 
to make immediate readings in critical 
locations, such as schools, as requested. 
Flammable mixtures were recorded as 
far as six miles from the break. 


After shutoff by fire and oil company 
men at a control valve on the pipe line 
1% miles above the break, a pumper 
was engaged to flush out and dissipate 
the residual liquid and vapors still being 
emitted from the cracked line. Addi- 
tional pumpers were placed in operation 
at strategic points to purge the sewer 
lines. 


In following the sewer line to the 
Hyperion Outfall at El Segundo, spe- 
cific areas were progressively opened as 
gas detection readings indicated safe 
concentrations. At 5:30 P.M. (about 
eight hours after the break) the entire 
area was declared out of danger. The 
‘*Alert’’ was over. 


Conclusions — Fire Control 


Valuable lessons were learned from 
the successful control of this emergency 
that could set the pattern for future 
operating procedures in similar poten- 
tial disaster situations. These include: 


1. The importance and value of im- 
mediately establishing a Command 
Post, with its accompanying mobile 
auxiliary communications center, in the 
emergency area. 


2. The need for prompt and proper 
notification of all agencies and utilities 
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Los Angeles Fire Department 


One of the industrial buildings involved in the near-disaster. 
tected in an area over six miles from the break in the natural gasoline transmission line. 


involved, the major disaster groups con- 
cerned, and the utilization of public 
communication channels in accordance 
with a disaster plan. 


3. The utilization and coordination 
of all available manpower to conduct 
door-to-door investigations to deter- 
mine areas of dangerous gas concentra- 
tions and to shut off sources of ignition 
and utilities. 


4. The value of the use of gas detect- 
ing equipment and advance planning as 
to the availability of this equipment. 


5. The availability of accurate maps 
of utility, sewer and industrial under- 
ground systems for the Command Post. 


6. The need to make a prompt deci- 
sion to “‘shut down’ utilities despite 
the tremendous task of closing and later 
restoring such service. 


Conclusions — Fire Prevention 


Search of the records and conferences 
with oil company officials have revealed 
that in nearly every case leaks and 
breaks in gasoline pipe lines are a re- 
sult of the action oF outside parties, 
usually construction crews. To control 
this danger the following recommenda- 


Flammable vapors were de- 


tions are proposed when excavations are 
made in the vicinity of lines containing 
hazardous materials: 


1. Proper excavation permits and 
clearances should be obtained from re- 
sponsible City Department. 


2. Proper notification should be given 
by construction companies to the agen- 
cies involved, including oil company 
concerned, the city fire prevention 
bureau and the city fire fighting forces. 


3. Supervision should be secured of 
excavation operations around hazard- 
ous material lines and a competent 
official should designate when mechan- 
ical excavation operations should be 
stopped, when further digging should 
be manual and prescribe such precau- 
tions as may be necessary. 


4. Responsibility should be estab- 
lished ofthe provision and maintenance 
of accurate maps and records of all bulk 
petroleum pipe lines with the Fire De- 
partment by companies concerned. 


For further information, reference may be made 
to ‘Report on Control of Flammable Liquids and 
Gases in Manholes, Sewers and Similar Under- 
ground Structures,’’ NFPA No. 328-M, adopted 
at the 1956 NFPA Annual Meeting. 











Meeting of Board of Directors 


Boston, June 4, 1956 


Present 


T. Seddon Duke, President 
John A. Neale, Vice-President 
Henry G. Thomas, Vice-President 
Hovey T. Freeman, Secretary-Treasurer 
Allen L. Cobb, Past President 


Warren J. Baker J. a Queener 
Malcolm S. Blake Elmer F. Reske 

A. L. Brown Roger H. Wingate 
F. R. Fetherston Joe R. Yockers 

E. Gaston U. C. Young 


Percy Bugbee, General Manager, Robert S. 
Moulton, Technical Secretary. 


1. The proposed report of the Board 
of Directors to the opening general ses- 
sion of the annual meeting was read and 
approved for presentation. 


2. The report of Treasurer Hovey T. 
Freeman was reviewed and approved 
together with Mr. Freeman's explana- 
tory statement. Mr. Bugbee reported 
on prospects for increased income dur- 
ing the coming year from royalties in 
connection with the Sparky project and 
from other sources, looking towards an 
improvement in the financial picture of 
the Association for the coming year. 
Discussion indicated the desirability of 
building up a reserve for possible future 
contingencies to be set aside from cur- 
rent income. (The complete financial 
report will appear in the 1956 NFPA 
Proceedings; a condensed summary ap- 
pears in the June issue of Fire News.) 


Committee Reports 


3. a. A proposal by the Committee 
on Automatic Sprinkle: to present a 
report not preprinted to amend provi- 
sions on sprinkler hangers in the 
Sprinkler Standards, No. 13, was ap- 
proved for presentation to the annual 
meeting. 


b. The plan of the Committee on 
Hospital Operating Rooms to submit 
to the annual meeting certain new pro- 
visions for the Standard on Hospital 
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Operating Rooms, No. 56, and request- 
ing authority of the annual meeting to 
submit the proposals in question to the 
Board of Directors with power for final 
adoption was presented and discussed. 
The NFPA office was instructed to 
secure opinion from legal counsel as to 
certain patent questions so that the 
Board, when considering this matter at 
its summer meeting, would be in a posi- 
tion to have advance information with 
respect to any criticism that the adop- 
tion of the proposals might create a 
patent monopoly. 


c. A proposal of the Forest Com- 
mittee to present to the annual meeting 
an informative report on Equipment 
and Organization a Fighting Forest, 
Grass and Brush Fires was approved. 
This report had not been preprinted in 
the Advance Reports, but since it was 
not in the nature of a standard and 
accordingly did not come under the 
— of NFPA Regulations on 

echnical Committee Procedure, the 
Board saw no objection to its presenta- 
tion to the annual meeting. 


Promotion of Public Safety 


4. After discussion of the threat to 
the safety and lives of the general 
public incident to the promotion of the 
sale of extinguishing and alarm devices 
of inadequate capacity, dubious reli- 
ability, or unsuitable type, to the detri- 
ment of adequate measures for fire 
safety, it was agreed that the NFPA 
staff should proceed actively in the 
public interest in this matter and work 
in cooperation with other appropriate 
agencies, both private and govern- 
mental, all to the end of promoting 
public safety through public education. 


5. It was voted to hold the summer 
meeting of the Board on Monday, July 
16, at the Hotel Statler, Boston. 
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Automation — Its Influence on Fire Protection 
By J. H. Hutchinson 


Civil Defence and Fire Services Officer 


Imperial Chemical Industries Limited, Billingham on Tees, England 


Automation is a word we have heard 
much about recently; what does it 
mean? T1e dictionary does not define it, 
but automation means the continual 
search for qvicker, cheaper, better and 
safer ways of doing jobs; it means 
efficiency —it means progress. It 
means little as yet to industrial fire 
safety unless we can see in it a challenge 
that in this automatic age fire protec- 
tion engineers must be able to meet the 
new conditions which automation 
brings. 


How are we to do this? Modern in- 
dustry is becoming increasingly aware 
of its responsibility to provide adequate 
fire protection in its plant. My Com- 
pany believes that the place to prevent 
fires is on the drawing board and that 
fire prevention arrangements have to be 
built into the design. 


Fire Prevention Starts in Plant Design 


With this object in view a code of 
good practice in fire prevention was 
drawn up by the company and made 
obligatory in engineering designs on all 
new plants. The code covers, in gen- 
eral terms, the requirements a designer 
must follow when considering the ar- 
rangements and layout of a plant and in 
it he finds the legal requirements and 
elementary principles of fire prevention. 
Of course, in addition the designer has 
to know what his special hazards are. 
This information, in the case of chemi- 
cal plants, he can get as a result of 
analysis of plant operation, as, for ex- 





This article is based on an address presented at 
the 60th Annual Meeting of the NFPA held in 
Boston, June 4-8, 1956. — Editor 
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ample, the pressure and temperature at 
which the chemical process can be 
efficiently and successfully carried out. 
This, of course, will also determine 
some of the hazards which the de- 
signer will have to allow for, such as 
the type of gas and its pressure. Know- 
ing this, he can decide if he can prevent 
a fire from starting under a given set of 
circumstances, or whether he must ac- 
cept the risk and provide something to 
deal with a fire if it occurs. To get back 
to basic principles, all the elements of 
fire may be present: fuel, oxygen and 
heat. Can he get rid of one of these 
and thus prevent fire by providing, for 
instance, for a particular process to take 
place in an inert atmosphere, or for the 
pressure to be taken care of by ade- 
quately designed plant, and for any un- 
controlled temperature rise to be sta- 
bilized automatically by the addition of 
cold gas to the process, or, must the 
possibility of fire be accepted and pro- 
vision made for dealing with it, possibly 
by fixed installations such as automatic 
carbon dioxide, sprinklers or foam sys- 
tems? 


Manual Fire Fighting Coordinated 


By means such as these the battle of 
fire safety is joined. The designer has 
his problems and, possibly, he has the 
answers, but it is at this stage that the 
first link with the public fire service is 
forged. The Fire Protection Officer is 
called in for his advice and help in work- 
ing out the details of the fire preven- 
tion measures to be incorporated into 
the layout. 


The next stage of fire control involves 
operations. Fixed installations have 
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been provided where possible, and first 
aid equipment has been made available 
on site. The next step is to provide for 
the accidental fire, which is dene in our 
Company by supplying our employees 
with sufficient knowledge to put out 
fires if they start and by securing the 
closest possible cooperation and help 
from the public fire service. We train 
our process workers in their own special 
risks and we rely upon them to put out 
fires immediately they start. At the 
same time, we seek, by exercise and 
training, to give the public fire service 
the knowledge of our processes which 
will enable them to be fully prepared 
in the event of their being called in for 
the suppression of fires which may not 
be extinguished immediately by the 
process worker. 


There in a nut shell are the three 
main stages of fire protection: (1) a 
wealth of technical knowledge which is 
used in design to prevent fire starting, 
(2) trained process workers to put out 
fires if they start, and, (3) assistance of 
the public fire service if fires get out of 
aa. Instructors are employed whose 
job it is to keep the process workers 
fully trained and supplied with the 
right equipment. 


How far has this policy succeeded? 
Let figures speak for themselves. Be- 
tween 1945 and 1954 the average annual 
fire loss as represented by claims on in- 
surance was approximately $20,000 plus 
$10,000 as a result of explosions, mak- 
ing a total of $30,000 in a factory em- 
ploying 15,000 people, with capital 
assets measured in hundreds of millions 
of dollars. 


It is suggested that this record, al- 
though not good, goes a long way 
towards our ultimate aim of no fire loss. 
In addition its success, if such it can be 
called, depends upon the man on the 
job — the fire is out before it has got 
started, and our records show that 
approximately 90 per cent of all fires 
started are extinguished by our plant 
operatives with the equipment they have 
available on hand. The other 10 per 


cent had to be put out by the public fire 
service assisted by our personnel under 
the direction of the public service fire 
chief. 


The Challenge of Automation 


But times are changing! The age of 
automation has arrived. Now, owing 
to the redeployment of manpower, 
there might well be points at which 
there is a fire risk but no man. The ques- 
tion is, can the machine do the job for 
him. This is the point of this paper 
‘‘Automation — Its Influence on Fire 
Protection.”’ 


It has already been suggested that 
some work has been done on this prob- 
lem. The designer has had to provide 
an answer, in some cases, by purely 
automatic protection. Standard built- 
in installations of automatic carbon 
dioxide, sprinklers, and the like have 
proved themselves and are accepted by 
right thinking industry where their ap- 
plication is warranted. Their worth is 
universally recognized. 


It is the lesser known installations 
which might be examined. A few case 
histories will be described of how auto- 
matic protection has been applied to 
meet certain circumstances and how 
— is being made. I do not 
intend to suggest that any particular 
technique is the final answer but merely 
a step taken in the right direction. 


Automatic Control of Exothermic Reactions 


For some years a high pressure hydro- 
generation system was operated success- 
fully in one plant. In this process car- 
bon and hydrogen combined chemically 
under high pressure and high tempera- 
ture. The process, which is an exo- 
thermic reaction, had to be kept under 
fairly close observation and control of 
temperature was effected by the admis- 
sion of cold gas into the process at suit- 
able points by the manual operation of a 
valve. This method of control, how- 


ever, was not sufficiently foolproof and 
cases are on record where the tempera- 
ture had been allowed to get out of con- 
trol, causing an uncontrolled rise in 
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pressure with a subsequent leakage of 
highly flammable product from a sprung 
joint to start the inevitable fire. To 
make the process fully automatic, a 
control valve was placed in the cold gas 
supply operated by a conventional tem- 
perature controller which measured the 
process temperature. The result was an 
automatically stabilized process which 
prevented conditions which could pro- 
duce fire. 


Automatic Explosion Suppression of Vessels 


During the war, investigations were 
carried out in Great Britain to prevent 
explosions in aircraft fuel tanks when 
these were hit by incendiary bullets.* 
The pressure wave of fuel-air mixture 
explosions was examined and it was 
found that this wave built up compara- 
tively slowly. A detector was designed, 
which in turn operated a detonator to 
burst a hemisphere containing a sup- 
pressant liquid. This liquid, dispersed 
as a fine spray, was effective in stopping 
explosions in fuel tanks before the pres- 
sure had risen to more than two to three 
pounds per square inch. 


This system has been developed com- 
mercially and is to be installed on cy- 
clonic separators as a precaution against 
explosions of nylon on and to isolate 
the vessel by the automatic closing of a 
valve. It has also been adapted to 
operate explosion reliefs. Bursting 
discs can be ruptured by the local ex- 
plosion of a cosines ahead of the 
main dust or vapor explosion in a plant. 
Similarly, hinged explosion doors can 
be opened mechanically with a detona- 
tor red by a detector which actuates a 
trigger. These applications in industry 
are, however, still in their early stages. 


Automatic Inhibiting in Oil Storage Tanks 


Another device for inhibiting fire 
which was recently demonstrated in 
Great Britain is applied to oil storage 
tanks. It consists of a battery of sup- 
pressant liquid cylinders, which are 





*See July 1951 Quarterty, page 61. 


connected to a distributor head floating 
on the surface of the fuel within the 
tank, the head being mechanically 
positioned at the center of the tank on 
top of the fuel. Under operating con- 
ditions the extinguisher is automati- 
cally operated on the detection of heat 
and the distributor head is caused to 
rotate by the force of the escaping 
vaporizing liquid, which inhibits the 
whole of the surface of the burning 
liquid in the zone between the fuel and 
the flame. 


Automatic Agitation of Oil Storage 


While on the subject of oil storage 
fires, reference should be made to the 
technique for stirring high flash oils by 
air agitation to achieve extinction of 
fires. It is a process requirement in 
some parts of industry to have fitted in- 
to the bottom of oil storage tanks small 
propellers driven by motors in order to 
achieve a uniform mixture of the con- 
tents of the tank. In such cases, it is an 
easy step to have detector heads fitted 
into the tank to allow for the automatic 
start-up of the mechanical stirrer in the 
event of fire. 


Automatic Foam Application by Inert Gas 


There are several foam systems which 
can be very easily adapted for automatic 
application. One which has been op- 
erating successfully within my Company 
consists of a premixed solution of i 
compound held available in a tank to 
which is attached an inert gas supply. 
On the detection of heat the solution 
tank is pressurized by the automatic 
opening of the gas supply, and the con- 
tents of the tank are forced through an 
orifice plate measuring device to a foam 
expansion chamber. Simultaneously a 
measured quantity of the gas is taken 
from the same supply to the foam mix- 
ing chamber for controlled aeration of 
the foam compound. The foam is led 
by a piping system to the danger point 
which could be storage or process plant. 
In this particular case, the process is 
also carried out under an inert atmos- 
phere as a further precaution. 
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Automatic Flame Failure Devices 


Of distinct help to the fire protection 
engineer are various types of flame fail- 
ure devices which are now available. 
A resistance type with an electrode in 
the flame area has been successfully 
operated in one of our plants for some 
years. It measures the conductivity of 
the flame from the electrode to earth and 
automatically isolates the supply of gas 
in the event of flame failure. Where oil 
is used for furnace heating a photo elec- 
tric cell focused on the flame to measure 
the light intensity can be used to isolate 


the supply of fuel. 


Automatic Temperature Controls 


Data a in the control 
rooms of modern industrial plants can 
also be suitably employed as an aid to 
fire prevention. Modern compressor 
house design includes the high speed 
scanning of compressor bearing tempera- 
tures. It is not necessary to stress how 
important this information can be to 
the fire protection engineer. Suitable 
arrangements can be made'to bring into 
action some cooling agent where such 
temperatures approach dangerous limits. 


Automatic Plant Protection 


It is clear, that in the field of auto- 
matic fire safety, the initial steps have 
already been taken and that the field 
for automatic protection of hazardous 
processes is wide open. Smoke detec- 
tion, temperature detection, heat radia- 
tion detection are all accomplished 
facts. Gas mixtures can be analyzed 
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and alarms sounded if the mixtures ap- 
proach the explosive range. Electronic 
operation of protection can be arranged. 
It is in the hands of the designer to pro- 
vide the automatic protection which 
should go with automatic plants. 


Process plants exist today which are 
completely and fully automatic. They 
do not require the presence of an oper- 
ator. Alarms give warning of abnormal 
operating conditions. All that is re- 
quired is the next step of fully auto- 
matic fire safety. What can be described 
as process fires, or fires brought about 
by some condition of process, should be 
taken care of in the x by fixed in- 
stallations, or by automatic fire preven- 
tion measures, avoiding the conditions 
of fire. Each piece of equipment should 
include its own protection. 


Employee Training Still Required 


Process fires, however, are not the 
full picture. We still have with us ac- 
cidental fires, fires brought about by 
carelessness, fires brought about by lack 
of adequate precautions, fires brought 
about by the “‘human element.’’ Can 
these fires be dealt with by automatic 
means? The answer in some cases is 
“‘yes,’’ but very largely this type of fire 
will have to be dealt with by firemen. 
This point stresses the need for the con- 
se training of all industrial per- 
sonnel to be fire conscious. If accidental 
fires can be eliminated by this means, it 
is safe to assume that automation can 
deal with the rest of industrial fires. 








Fire Research — Part Ill 


A Staff Report by Horatio Bond 
Chief Engineer, National Fire Protection Association 


Two installments have already been 
published in the Quarterlies for October 
1955 (Vol. 49, No. 2, pages 115-151) 
and January 1956 (Vol. 49, No. 3, pages 
233-249) covering the activities of vari- 
ous organizations, almost all members 
of the National Fire Protection Asso- 
ciation, which are engaged in projects 
which come within the meaning of the 
term ‘‘fire research.’’ In these previous 
installments the work of twenty-four 
agencies in the United States and seven 
in other countries has been described. 


The particular installment of this re- 
port in which an agency is treated does 
not imply a judgment in any way as to 
its relative importance. The selection 
of individual laboratories and organiza- 
tions for coverage in each installment 
is made from those on which the collec- 
tion of data was complete at the time of 
publication. The response which has 
been received from private research 
organizations and government agencies 
for information for the purpose of this 
report has resulted in a collection of a 
very large body of information. The 
preparation of suitable statements re- 
quires the exercise of considerable time 
and judgment and particularly a review 
of the statements for publication by the 
agencies concerned. This alone has 
prevented making a presentation in any 
relative order of importance even if it 
were desirable to attempt it. 


The term ‘‘fire research’’ means, of 
course, different things to different 
people. It has been used to describe 
roughly a great many activities, not all 
of which are pure research. One class 
of work outside the scope of pure re- 
search is product development, in which 
a manufacturer has to make various 
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studies and tests in order to bring a 
product within the desired limits of 
performance or fire safety. There is 
also the examination and testing of 
devices and systems for conformance 
with the performance requirements of 
the various codes and regulations of the 
National Fire Protection Association 
and other bodies. Another involves the 
fire testing of structural assemblies for 
fire resistance, surface spread of flame 
or other factors. Finally, there are a 
great many investigations of all sorts 
which may not exactly fall in any one 
of these three categories. 


There are a great many industrial 
research, independent and college test- 
ing laboratories, some of which, un- 
doubtedly, do bits of work coming 
under the heading of fire research. The 
National Research Council of Wash- 
ington, D. C. has published a list of 
4,834 industrial research laboratories, 
in a book, Industrial Research Labora- 
tories of the United States, Tenth 
Edition, 1956, 550 pages, $10.00. The 
Engineering College Research Coun- 
cil, New York University, University 
Heights, New York 53, N. Y., has 
published a 1955 Review of Current 
Research and Directory of Member 
Institutions, 350 pages, $2.00. This 
is a guide to engineering college re- 
search, listing over 7,500 research 
projects in 105 American colleges and 
universities. 


A Directory of Commercial and Col- 
lege Testing Laboratories has been 
published by the American Society for 
Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa., January 1955, 52 
pages, 8 x 10 inches, $1.00. This direc- 
tory includes information on 278 com- 
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mercial testing laboratories and the 
laboratories of 86 colleges which are 
prepared to do testing under certain 
conditions. The ASTM took over the 
compilation of data on the work of this 
group of laboratories from the U. S. 
National Bureau of Standards, which 
first prepared a list of these laboratories 
in 1947, and issued it as publication 
M-187 by the U. S. Department of 
Commerce, National Bureau of Stand- 
ards. -The American Council of Inde- 
pendent Laboratories, Inc., 4302 East- 
West Highway, Washington 14, D. C., 
lists 67 laboratories in its directory, the 
6th Edition, 1956. The testing labora- 
tories listed in these two directories 
range all the way from small laborato- 
ries which make simple chemical deter- 
minations, to laboratories doing more 
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elaborate work. The ASTM directory 
lists these laboratories according to 
commodities tested and the types of test 
which each laboratory is equipped to 
perform. The laboratories are in a 
position to identify physical character- 
istics of a great variety of materials as 
to flammability, combustibility, or 
fire-resistive rating, and some are able 
to do physical testing of mechanical 
equipment, such as fire extinguishing 
apparatus, and make other examina- 
tions. 


The above directories are sources of 
information about laboratories, infor- 
mation on which is not presented here. 
The laboratories treated in this sum- 
mary may be taken as representative of 
some others which did not submit 
information. 


Research Agencies Reported in Fire Research Part Ill 
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California Department of Natural Resources 


Division of Forestry, F. H. Raymond, State Forester 


Sacramento, California 


W. D. Winters is Deputy State For- 
ester. Current experimental and devel- 
opmental work with equipment has 
covered forestry hose of materially 
reduced weight and bulk made from 
synthetic instead of cotton yarns, a 
corrosion-resistant interior coating for 
tanks, and numerous other items. Two 
fire trucks equipped with chemical solu- 


tions are making field studies during 
the current fire season, continuing work 
with fire retardents begun in “‘Oper- 
ation Fire Stop”’ last year. In coopera- 
tion with the U. S. Weather Bureau, 
the U. S. Forest Service and the Cali- 
fornia Forest and Range Experiment 
Station, further studies of a system of 
fire-danger rating are being made. 


Combustion and Explosives Research, Incorporated 


Bernard Lewis, President 


Alcoa Building, Pittsburgh 19, Pennsylvania 


This is a technical consulting organ- 
ization. Until 1953, the principal mem- 
bers of the firm were associated in the 
work of the Explosives and Physical 
Sciences Division of the U. §. Bureau of 
Mines Station at Pittsburgh. 


Dr. Lewis had been with the Bureau 
of Mines since 1929. He was Chief of 
the Explosives and Physical Sciences 
Division, responsible for its extensive 
research activities in gas and dust ex- 
plosions and work on propellants and 
explosives. During the war he was an 
officer of the United States Army Ord- 
nance Corps and in 1951 and 1952 served 
as Director of Research, Propellants and 
Explosives, Office Chief of Ordnance, 
U. S. Army. Guenther von Elbe had 
been a member of the staff of the Coal 
Research Laboratory of Carnegie Insti- 
tute of Technology, joining the U. S. 
Bureau of Mines in 1942 where as Chief 
of the Flame Research Branch he planned 
and supervised research on ignition, 
flame propagation, flame stabilization, 
kinetics of combustion reactions, pro- 
pellants and explosives. Bela Karlovitz 
came to the Bureau of Mines in 1947 
from the Research Laboratories of the 
Westinghouse Electric Corporation. At 
the Bureau of Mines, as Chief of the 
Flame Research Section, he planned 
and supervised research on laminar and 
turbulent flame phenomena. Stuart R. 


Brinkley, Jr., with the Bureau of Mines 
since 1945, had, as Chief of the Mathe- 
matical and Theoretical Physics Section, 
planned and supervised research. 


The staff is set up to provide guidance 
on a personal basis to individuals and 
groups engaged in research and devel- 
opment involving the basic principles 
of combustion and flame and their appli- 
cation to the design of burners, com- 
bustors, furnaces, propulsion systems 
and ignition systems. It has had ex- 
tensive experience in practical methods 
of stabilizing high velocity flames and 
in the utilization of flames as a unit 
process for the production of chemicals, 
as well as in the theory and practice of 
explosives and their effects. It offers to 
provide technical representation in the 
United States and other countries. Its 
field of work also includes the analysis 
and development of research and experi- 
mental programs, the giving of expert 
advice to the legal profession, and 
assistance to federal, state and munic- 
ipal governments and industry in 
accident diagnosis, hazard prevention, 
smoke abatement and related subjects. 


Drs. Lewis and von Elbe are editors 
of the standard text, ‘Combustion, 
Flames and Explosions of Gases,” 
1951, 800 pages, Academic Press, 125 
East 23rd Street, New York, N. Y. 
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E. I. du Pont de Nemours & Company, Incorporated 
Wilmington 98, Delaware 


Chemical research is important to the 
Operations of the du Pont Company as 
epitomized in the company slogan, 
Better things for better living, through 
chemistry.’ To obtain information on 
research germane to this summary it 
was necessary to contact all of ten indus- 
trial departments and the Chemical and 
Engineering Departments of the com- 
pany. This canvas was done through 
the courtesy of J. S. Queener, Manager 
of the Safety and Fire Protection Divi- 
sion of the Employee Relations Depart- 
ment. 


Chemical Department. The Chemical 
Department carries out exploratory re- 
search at the Experimental Station on 
the outskirts of Wilmington. Its re- 
search director observed that none of its 
projects could be designated specifically 
as fire research. He pointed out, how- 
ever, that a great deal of the research 
involves synthesis of new materials and, 
in evaluations made at the Experimental 
Station, the possible use of materials as 
fire retardants or for flameproofing pur- 
poses is kept in mind. He reported that 
this is particularly true in connection 
with the development of coatings and 
finishes through work in inorganic 
chemistry. 


Engineering Department. While the 
Engineering Department is not engaged 
in any activity that might be aoe ue 
fire research, it has made studies to help 
in the solution of fire protection prob- 
lems. For example, the company’s 
Safety and Fire Protection Division 
recommends against the use of combus- 
tible materials in temporary construc- 
tion in manufacturing and other build- 
ings of the various plants of the com- 
pany. Illustrative of recent work, 
study was made of the fire-resistance 
rating, cost and other characteristics of 
wallboards for use where temporary 
construction is necessary. 


Explosives Department. The safe 
handling of explosive materials is the 
subject of constant studies, among 
them such investigations as methods of 
static protection, selection of non- 
sparking materials and special fire 
fighting equipment. 


Fabrics and Finishes Department. 
Three phases of finish development at 
resent are related to fire research. 
Sie, a project to develop an improved 
fire retardant paint has resulted in a 
group of products combining fire retard- 
ance with excellent decorative proper- 
ties including resistance to soiling. 
These paints have passed the U. S. Navy 
test for fire retardant paint completely 
resisting ignition on red hot metal sub- 
strates. Currently they are undergoing 
tests by the Underwriters’ Laboratories, 
Inc., on combustible substrates such as 
wood. In preliminary tests on this 
type of substrate they have shown favor- 
able results. The second study concerns 
the development of water-reducible 
industrial finishes designed to minimize 
the hazard in industrial coating opera- 
tions. The study includes both dipping 
and flowcoating products where explo- 
sive mixtures in the atmosphere are 
involved when such processes are nor- 
mally performed with products con- 
taining flammable solvents. While 
this work shows considerable promise, 
it is not yet commercial. A third 
series of studies is being carried out on 
finishes designed at present for certain 
military uses; however, these studies 
are expected to evolve principles which 
may be applied to conventional exte- 
rior paints to improve resistance to 
flash ignition. As an example, these 
could be used on combustible structures 
to provide a measure of resistance to 
ignition from the radiant heat of a 
nearby fire or heat from the explosion 
of an atom bomb. 
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Grasselli Chemicals Department. 
Flame retardants available ie this 
department currently are based on am- 
monium sulfamate for which the depart- 
ment has manufacturing facilities. This 
salt is formulated with other ingredients 
to give the user a well-balanced composi- 
tion and the full benefit of available 
flame-retardant qualities. Two prod- 
ducts are designated CM flame retardant 
and X-12 flame retardant. These re- 
tardants are designed for application 
from water solution to paper, cotton, 
linen, viscose rayon and other cellulosic 
materials but not on acetate rayon or 
synthetic fabrics except in blends con- 
taining sufficient amounts of cellulosic 
fibers other than acetate rayon. Water- 
solution application of these products 
is relatively easy but considerable 
research was necessary not only to 
make sure that when applied they 
produced adequate flame-retardant 
qualities and permitted no afterglow, 
but also that they be formulated with 
special agents incorporated to insure 
penetration of the solution and reten- 
tion of original fabric or paper proper- 
ties. For example, studies have been 
conducted to show that these retard- 
ants exhibited little or no effect on the 
shade and light fastness of a wide 
range of paper and textile dyes. X-12 
is considered by the company to be 
somewhat the better of the two prod- 
ucts from a performance viewpoint. It 
is described as the more recent product 
of the renewable type of flame-retardant 
chemical and has important advantages 
of improved stability which in turn 
means longer life for the treated mate- 
rial and a shorter process timing because 
it permits drying at higher tempera- 
tures and ironing. Decorative mate- 
rials such as used in places of public 
assembly are required to be treated with 
approved flame retardants. Flame re- 
tardants using X-12 have been used to 
meet requirements for flame retardants 
on decorative materials in the City of 
New York and in a considerable number 
of other jurisdictions. One of the more 
important protective uses of these 


flame retardants is for the treating of 
workmen's clothing where there may 
be some exposure to fire. 


Organic Chemicals Department, 
‘Kinetic’’ Chemical Division. New 
commercial chemicals are being devel- 
oped for use as fire extinguishing agents. 

hese compounds contain both fluorine 
and bromine in their molecules and are 
quite similar to the commercially avail- 
able ‘‘Freon”’ refrigerants and ‘’Freon’’ 
pe These are considered to 

ave unique characteristics in that they 
combine high effectiveness with low 
toxicity and low corrosion attack on 
metals in connection with their applica- 
tion to fire fighting. This division of 
the company has determined the essen- 
tial physical and chemical properties of 
these agents so that appropriate me- 
chanical equipment for their use may be 
designed. Current work is developing 
more exhaustive information on the 
behavior of these compounds with many 
metals of construction which are re- 
quired and with numerous nonmetallic 
components such as gaskets and valve 
parts. This current work is directed to 
satisfy a requirement for comprehensive 
information which will involve studies 
comparing these materials with other 
agents of this class. This broad investi- 
gation seems desirable even though 
much fire-testing evaluation has been 
conducted both by the du Pont Company 
and a number of the military labora- 
tories. 


Pigments Department. Butyl titanate 
is pigmented with either aluminum 
flake or zinc dust pigments in a new 
type of paint suggested for applications 
where a protective finish for metal is 
required to withstand temperatures up 
to 600 degrees Centrigrade Pes 1,100 
degrees Fahrenheit). While not recom- 
mended for applications where metal 
must be formed after painting, some 
suggested applications for butyl titan- 
ate paints would include space heaters, 
the fireboxes and firebox doors of fur- 
naces, boiler breech boxes, mufflers, 
smoke pipes and chimney stacks. While 
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this type of paint is not yet on the 
market, several paint manufacturers are 
doing the necessary experimental work 
to make it available. 


Polychemicals Department. Improve- 
ment in the resistance of commercial 
plastics to heat and fire conditions is 
receiving constant attention by this 
department. Research work in plastics 
is being repeatedly reviewed to identify 
new plastic materials in which resist- 
ance to burning is an inherent property. 
‘“Rulan’’ plastic developed from *‘Ala- 
thon’’ polyethylene resin is cited as 


evidence of some measure of success in 
this search in that the company desig- 
nates it as flame retardant. The Poly- 
chemicals Department has also devel- 
oped, and is the sole manufacturer, of a 
tetrafluoroethylene resin ‘‘Teflon,’’ de- 
scribed as nonflammable. 


Product information sheets are avail- 
able from the du Pont Company for most 
of the products described in the fore- 
going paragraphs by trade names. 
These sheets give particulars about these 
products additional to the brief descrip- 
tions in this summary. 


Froehling & Robertson, Incorporated 
Inspection Engineers and Chemists 
318 West Cary Street, Richmond, Virginia 


Froehling & Robertson, Inc., are one 
of the oldest general testing laboratories 
in the United States, having been in 
operation since 1881. The company is 
a Virginia corporation with stock held 
by employees, forming a completely 
independent association of chemists, 
physicists and testing engineers. E. C. 
Doyle is Executive Vice-President and 
J. M. Weaver is Chief Chemist and 
Secretary. 


The organization has facilities for 
physical testing and inspection at 
branch offices in Charlotte and Raleigh, 
North Carolina, Norfolk, Virginia, 
Washington, D. C., and Baltimore, 
Maryland, and additional facilities for 
chemical testing at Charlotte and 
Norfolk. The staff of the organization 
consists of 33 professional and 65 other 
persons. 


It makes miscellaneous investigations 
of fire damage and detection of fire 
causes, estimates of damage to construc- 
tion materials and determinations of 
resistance to fire. Legal work involv- 
ing expert testimony is handled for 
insurance agencies and adjustment bu- 
reaus. Work is handled regularly for 
Underwriters’ Laboratories, Inc., and 
work is also done on projects referred 
to the firm by city fire departments. 
Reports are confidential. 


Facilities and equipment of the firm 
are such as to make possible test of fire 
resistance of construction materials and 
flammability of fabrics. The labora- 
tories have equipment for making flash 
and fire point tests and measurements of 
explosiveness of gas-air mixtures, and 
temperature measurement equipment 
including thermometers, thermocouples, 
potentiometers, optical pyrometers and 
related instruments. 
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Massachusetts Institute of Technology 


Edward L. Cochrane, Vice-President for Industrial and Governmental Relations 
in charge of Research Administration 


Cambridge 39, Massachusetts 


When the Massachusetts Institute of 
Technology was founded, two members 
of its first Corporation were profoundly 
interested in fire matters. One of these 
was John B. Francis, famous self-made 
hydraulic engineer who, as Chief Engi- 
neer of the Locks and Canals Company 
of Lowell, was responsible for institut- 
ing yard mains and hydrants, watchmen 
and maintenance procedures as standard 
fire protection for cotton mills. An- 
other was Edward Atkinson. Atkin- 
son was treasurer of numerous cotton 
mills. In 1861 he told a committee of 
the Massachusetts legislature that he 
had witnessed a waste (the fire waste) 
in the conduct of cotton manufacturing 
in Massachusetts, due to want of exact 
knowledge and of applied science, more 
than sufficient to have endowed an 
institute of technology in every county 
of the state. This argument helped get 
for Professor William Barton Rogers a 
grant of land on which buildings were 
erected for the Massachusetts Institute 


of Technology. 


Atkinson was not, himself, a scientist, 
but he pioneered in the application of 
scientific methods to industrial prob- 
lems. Fire was only one problem in his 
sphere of interest, but events worked 
out to give it particular importance to 
him. Asacotton mill finance officer, he 
had long been annoyed by the indiffer- 
ence of insurance people to practical fire 
prevention and fire protection measures 
which could easily be followed in well- 
run manufacturing plants. In 1865, 
the same year the technical school he 
had helped found started operating, he 
became a director of the Boston Manu- 
facturers’ Mutual Fire Insurance Com- 
pany. This company, founded in 1850, 
was second in point of age of the now 
well-known Factory Mutuals. The 
first company had been founded in 1835 
in Providence. A long-held principle of 


operation of these companies is that 
measures be observed so that their fac- 
tories do not burn. Atkinson had al- 
ready shown that he understood what 
exact knowledge and applied science 
could do for industry, and in carrying 
out the Factory Mutual principle of 
Operation, he demonstrated his con- 
victions. He became president of the 
Boston Manufacturers’ Mutual Insur- 
ance Company in 1878. 


The Factory Mutuals 


From the supply, meagre at first, 
Atkinson and Francis induced a few 
engineer-graduates of Technology to 
work for his and other companies in the 
Factory Mutual group. Within a gen- 
eration, Atkinson’s vision of technical 
assistance of industry from Technology 
graduates was realized with these grad- 
uates dominating the Factory Mutual 
system as engineers and technicians and 
as presidents of nearly all of the com- 
panies. John R. Freeman was one of 
these, becoming President of the oldest 
Factory Mutual company, Manufac- 
turers’ Mutual Fire Insurance Company 
of Providence, in 1896. 


Freeman was a member of the Insti- 
tute Corporation, 1893 to 1932. His 
son, Hovey T. Freeman, who succeeded 
him as President of Manufacturers’ 
Mutual, also served a term 1935 to 
1938. Hovey T. Freeman is also Treas- 
urer of the National Fire Protection 
Association. Atkinson stayed on the 
Corporation until 1890. A successor, 
Joseph P. Gray, served a term 1906 to 
1910 and Marshall B. Dalton, who be- 
came President of the company in 1934, 
has been serving the Corporation in a 
most distinguished way since 1937. 


The Massachusetts Institute of Tech- 
nology has served the technical needs of 
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industry in a way that not even the 
superb vision of Atkinson could have 
realized. The substantial works of its 
graduates and of the school itself in the 
fire research field are not as widely 
known as they deserve to be. They 
have simply escaped notice by the over- 
whelming technical developments in 
many fields not even heard of when 
Francis and Atkinson helped Professor 
Rogers get started nearly a century ago. 


Atkinson himself knew the worth of 
study and analysis from which to 
decide on a course of action. The first 
engineer he hired, a technology gradu- 
ate and the first technical man employed 
by the company, he put to work on a 
study of fire doors. From this, the now 
standard fusible-link-operated wood, 
tin-clad fire door resulted. Charles 
J. H. Woodbury was this engineer. Mr. 
Woodbury did historic work on auto- 
matic sprinklers, drafted the earliest 
rules for electric light installations and 
published the first useful treatise on the 
fire protection of mills. Atkinson 
turned to the Institute for a number of 
research projects which were handled 
by John M. Ordway, professor of indus- 
trial chemistry, Gaetano Lanza, profes- 
sor of applied mechanics and Ellen 
Swallow Richards. Mrs. Richards, the 
Institute's first woman instructor, was 
admitted to the school by special 
permission. She graduated in the same 
class as Woodbury, 1873. Technology 
is not usually thought of as a coeduca- 
tional school, but Mrs. Richards’ 
brilliant record ended any initial reluc- 
tance the school authorities may have 
had to admit women students. 


Atkinson gave her an investigation 
of wool cleaning and she came up with 
anew method. It made use of gasoline, 
in 1878 an almost waste product of 
petroleum refining. This method greatly 
reduced the cost of wool cleaning opera- 
tions. It was speedily adopted by the 
industry at that time. 


Research for Industry 


Cotton mills employed long lines of 
shafting to transmit power through 


each mill. These shafts could not run 
very fast or be operated continuously 
without fires resulting from overheated 
bearings. Whale-oil lubricants tended 
to ignite spontaneously. The early 
petroleum lubricants were not of con- 
trolled quality and often had dangerous 
low-flash components like gasoline. 


Atkinson traced about half of all mill 
fires to faulty lubricants. Marshall 
Dalton has observed that Atkinson's 
Mext step was a genuine break with 
tradition. In it, he pioneered for 
American industry what we now ste 
as commonplace — industrial research. 
This was the first of numerous projects 
he referred to the Institute. Professor 
Ordway had to invent apparatus for the 
oils tested, but results were prompt and 
immediately put to application in 
industry. Professor Ordway was fi- 
nanced in further studies which set up 
standards for oils, revolutionizing their 
manufacture, commercial handling and 
industrial use. This bit of industrial 
research largely solved the fire hazard 
problem of lubricants for mill shafting. 
Shafting could be continuously oper- 
ated, speeds could be more than tripled. 
The increase in quantity of yarn per 
machine paid handsome profits. One 
important result was a standard for 
kerosene which had to be free of gaso- 
line to be safe for its then rapidly 
developing use for illumination. 


Professor Ordway also helped Wood- 
bury in standardizing automatic sprin- 
klers. Sprinkler protection reduces the 
incidence of fire loss in industry by a 
factor greater then 90 per cent, build- 
ing by building, sprinklered versus 
unsprinklered. It is not too much to say 
that the modern industrial plant would 
not be possible without sprinklers. 


“Mill” Construction 


Professor Lanza made tests in 1881 on 
the strength of wooden columns for 
Woodbury so that he could establish 
engineering standards for heavy-timber 
“slow-burning’’ or ‘‘mill’’ coastruc- 
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tion. The Institute was called on from 
time to time to assist in structural 
problems and for a few years 1902 to 
1905, Atkinson maintained at Tech- 
nology an Insurance Engineering Experi- 
ment Station under Professor Charles L. 
Norton. The report of Professor Nor- 
ton and Joseph P. Gray on the behavior 
of buildings in the 1904 Baltimore con- 
flagration was a milestone defining fire- 
resistive construction of protected steel 
and reinforced concrete frame. 


The Factory Mutual companies had 
from the first been aware of the value of 
loss-precaution measures. Atkinson, 
by using engineers and industrial re- 
search facilities of a technical school, 
crystallized loss-prevention as an engi- 
neering procedure. Its translation in 
figures is that the cost of fires in cents 

t hundred dollars of value insured by 
me Mutual companies since 1835 
has been brought down from 63 cents 
to about three cents. 


Development of their own laboratory 
facilities made it less necessary for the 
Factory Mutual companies to turn to 
the Institute as frequently as in the 
earlier days. (See separately published 
description of the Factory Mutual 
Laboratories, January 1956, Quarterly.) 
However, as a result of a large number 
of failures and near failures of elevated 
water tanks during the 1933 earthquake 
at Long Beach, California, the follow- 
ing year the Factory Mutual companies 
and the Freeman Engineering Corpora- 
tion (founded by John R. Freeman) had 
a study made of the earthquake resist- 
ance of elevated water tanks. This 
was catried out by Arthur C. Ruge, 
Research Associate in Seismology, of 
the Department of Civil and Sanitary 
Engineering. Experiments reproduced 
actual earthquake motions on a model 
of 60,000-gallon tank on a 100-foot 
tower by means of especially designed 
shaking table. These experiments 
showed that dangerous stresses are not 
avoided by designing against a statical 
horizontal force of one-tenth the weight 
of the tank and contents, which was the 


usual practice. A ew type of construc- 
tion embodying increased flexibility, 
combined with a snubbing action, was 
suggested as a practical solution for 
elevated tank structures of earthquake- 
resistant design. The technique con- 
sisted of installing springs with snubbers 
in tension members of the supporting 
tower. 


Latest Fire Work 


The Massachusetts Institute of Tech- 
nology has not given particular empha- 
sis to either instruction in fire protec- 
tion engineering or to fire research. 
However, fire protection has been 
covered in courses in industrial plant 
engineering. Two summer session con- 
ferences in 1942 and 1954 were devoted 
to reviewing fire protection engineering 
and research. 


Fire subjects have been covered in 
instruction or research at one time or 
another by nearly every department of 
the school. Examples are oad in the 
courses on building construction and 
city planning. J. Warren Horton, 
Associate Professor of Biological Engi- 
neering in the Department of Biology 
and Public Health did important work 
in 1940 determining the explosive limits 
of mixtures containing anesthetic gases 
which was very helpful in the develop- 
ment of standards for safety in hospital 
operating rooms. 


Thesis work has often involved fire 
research, an interesting example being 
a thesis done in 1952 by James J. 
Crowley under Professor Eli Shapiro 
of the School of Industrial Manage- 
ment. This was a study identifying 
indirect fire losses in business. (See 
October 1953 Quarterly and NFPA Re- 
print Q47-4 16 pages, 6 x 9, 50 cents 
each.) Professor Edward R. Schwarz, 
Professor of Mechanical Engineering in 
charge of the Division of Textile Tech- 
nology has recently agreed to do thesis 
work in cooperation with the NFPA 
Committee on Wearing Apparel regard- 
ing testing techniques for flammability 
of fabrics. 
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During World War II and since, Pro- 
fessor H. H. Hottel, director of the fuels 
research laboratory, has been identified 
with important fire research. During 
World War II, for example, he was chief 
of the Fire Warfare Section of the 
National Defense Research Committee 
responsible for developments of incen- 
diary bombs and flame throwers. For 
some time he has been chairman of the 
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Armed Forces Special Weapons Project 
Committee on Thermal Radiation, and 
in February of 1956, he was appointed 
chairman of a Committee on Fire Re- 
search established by the National 
Academy of Sciences, National Research 
Council, to carry out work contracted 
for by the United States Federal Civil 


Defense Administration. 


Michigan Forest Fire Experiment Station 


Gilbert |. Stewart, Supervisor 


Roscommon, Michigan 


The Forest Fire Experiment Station is 
under the Division of Field Administra- 
tion of the Department of Conservation. 
Gerald E. Eddy is Director of the depart- 
ment and Durward Robson is in charge 
of Field Administration. The Station 
consists of workshops, storage facilities, 
an office and headquarters building and 
other buildings and nine sections of 
forest land. The staff consists of two 


professional and eleven other persons 


with a separate staff of eight at the 
headquarters and office. 


The station is set up primarily to 
experiment with equipment and tech- 
niques for forest fire control. Pilot 
models of tractor, plow, bulldozer, 
tank truck and other equipment are 
designed and tested and items useful 
for the work of forestry units in Michi- 
gan are in some cases built in quantity. 


National Board of Fire Underwriters 
Mathew M. Braidech, Research Director 
85 John Street, New York 38, New York 


The National Board of Fire Under- 
writers is an association of some 200 of 
the capital stock fire insurance com- 
panies doing business in the United 
States. Lewis A. Vincent is General 
Manager. A department of Fire Pre- 
vention and Engineering Standards is 
under the general control of a committee 
of executive members of the Board. 
John A. Neale is Chief Engineer. 


The department of Fire Prevention 
and Engineering Standards consists of a 
large professional staff and field force 
which performs a number of technical 
services, one of which is the making of 
engineering studies for the grading of 
the public fire protection facilities of 
cities. The engineering and other serv- 


ices of the National Board are conducted 
from the New York office and also from 
the branch offices at 222 West Adams 
Street, Chicago 6, Illinois, and 465 
California Street, San Francisco 4, 
California. 


The Research Division is expected to 
provide research studies on fire and ex- 
plosion problems posed by new mate- 
rials and modern technological develop- 
ments. These investigations and stud- 
ies are to serve the needs not only of the 
fire insurance companies members of the 
Board and state and regional fire insur- 
ance rating inspection bureaus, but a!so 
insured industries and public fire author- 
ities. The Research Division performs 
work additional to that of Under- 
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writers’ Laboratories, Inc., which is 
also sponsored by the National Board 
of Fire Underwriters and which has ex- 
tensive facilities for standardizing and 
testing all sorts of equipment related to 
fire and other hazards, with testing sta- 
tions at Chicago and Northbrook, in 
Illinois, and in New York, New York, 
and Santa Clara, California, the work 
of which has been described separately. 
Underwriters’ Laboratories, Inc., pro- 
vides project services to the National 
Board of Underwriters. A Research 
Report, The Mechanism of Extinguish- 
ment of Fire by Finely Divided Water, 
No. 10, 1955, 80 pages, is an illustration 
of this joint project service. 


Regular activities of the Research 
Division are devoted to industrial sub- 
jects in which there is wide interest, 
and the making of detailed studies of 
fires, explosions and catastrophes which 
have unusual and technical features. In 
addition, consulting work is done on a 
variety of short-range fire safety prob- 
lems posed by industries’ engineers, 
insurance inspectors and public fire 
authorities. Four professionals and 
two other staff people make up the 
Research Division. 


Engineers and other technicians of 
the National Board of Fire Underwriters 
serve on a considerable number of com- 
mittees of the National Fire Protection 
Association and make notable contribu- 
tions to the work of these committees. 
Mathew M. Braidech, Research Direc- 
tor, is a member of four NFPA com- 
mittees: Atomic Energy, Chemicals and 
Explosives, Ovens and Furnaces and 
Pyrotechnics. Arthur Speigelman, Sen- 
ior Research Engineer, is a member of 
the NFPA Committee on Flameproofing 
and Preservative Treatments po also of 
the Committee on Wearing Apparel, of 
which he is chairman of a sub-com- 


mittee on Tests and Test Methods. This 
latter field of work was described in an 
article by Mr. Speigelman, Evaluating 
Clothing Flammability, in the January 
1956 Quarterly (Vol. 49, No. 3, page 
223). Laurence M. Ford, Research 
Engineer, is a member of the NFPA 
Committees on Combustible Metals 
and Dust Explosion Hazards. 


In the past year studies of the Re- 
search Division have covered the fire 
problems of hydraulic fluids, handling 
and processing hazards of organic 
peroxides and studies of physical dam- 
age done by quarry blasting, jet air- 
craft sonic ‘‘booms,’’ and windstorms. 
Details of the work of the Division are 
summarized in the Proceedings of the 
Annual Meeting of the National Board 
of Fire Underwriters, Vol. 89, 1955, 
224 pages. 


The work of the Division is reported 
from time to time in special reports and 
publications. A list of Research Re- 
ports and Special Technical Reports is 
available on request to the Board. As 
examples of the scope of the work of 
the Division, a number of the Research 
Reports are: Fire Hazards of the Plastics 
Industry, No. 1, Revised 1955, 76 
pages; Processes, Hazards and Protection 
Involved in the Manufacture of Spiritu- 
ous Liquors, No. 5, 1956, 82 pages; Fire 
and Explosion Hazards a Thermal 
Insecticidal Fogging, No. 9, 1952, 45 
pages; also the following special tech- 
nical reports: Warehouses, 1953, 52 
pages; Transmission and Distribution of 
Natural Gas, 1953, 11 pages and 1954, 
9 pages; Metalworking re 1954, 
60 pages; Radiation and Monitoring 
Fundamentals for the Fire Service (in 
collaboration with International Asso- 
ciation of Fire Chiefs), 1955, 72 pages, 
and the Problem of Insuring Nuclear 
Power Installations, 1955, 10 pages. 
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United States Department of the Army, Corps of Engineers 


Engineer Research and Development Laboratories 


Civil Engineering Department, Fire Fighting Branch 


Fort Belvoir, Virginia 


The Fire Fighting Branch has a Fire 
Test Station at the Engineer Proving 
Ground which is a functional part of 
the Engineer Research and Develop- 
ment Laboratories, located at Fort Bel- 
voir, Virginia. T. B. Edwards is Chief 
of its Fire Fighting Branch and James 
E. Malcolm is Chief of the Agents and 
Technical Section of the Branch. The 
Fire Fighting Branch has a total staff of 
seven professionals and 12 other persons 
with buildings, tanks and other equip- 
ment for fire testing in a test area of 
58 acres. The facilities include a special 
test cell for handling fires in rocket 
fuels, and a closed ventilated steel fire 
test house has been converted from a 
tank 55 feet in diameter. Facilities 
also include pumps and piping for water 
and fuel al in fire tests. 


The Fire Fighting Branch has avail- 
able to it, on a shared basis, two pro- 
fessional people at the Materials Lab- 
oratory at Fort Belvoir and also shares 
staff and space at the U. S. Army Test 
Station at Yuma, Arizona, and the 
Arctic Test Station at Fort Churchill in 
Manitoba, Canada. At Yuma, the 
shared facilities include a staff of five 
professionals and 17 other people, about 
600 square feet of floor space and about 
60 acres available for fire test work ex- 
clusively. At the Arctic Test Station 
they have the shared facilities of six 
professional and 18 other people and 
about five acres of space. 


The Fire Fighting Branch conducts 
research and develops fire fighting 
agents, equipment and techniques to 
assist the Corps of Engineers which is 
responsible for U. S. Army fire fighting 
equipment and fire protection systems. 
One of its assignments has been in con- 
nection with the design of fire trucks 
for military purposes. Work in recent 
years has been on modifications of 


Army fire department pumpers, the 
standard vehicle during the last war 
being the Class 530, a 6 by 6 truck 
chassis with a 500-gallon-per-minute 
front-mounted pump and carrying a 
600-gallon water tank. One modifica- 
tion has been the Class 530-A pumper 
with a 400-gallon tank on a standard 
military M-46 chassis and Class 530-B, a 
winterized version of this truck with a 
500-gallon-per-minute midship-mounted 
pump. 


Studies of winterization indicated 
that satisfactory operation of fire trucks 
in the Arctic required special design of 
the vehicle, with insulated components, 
space for heaters, and other special pro- 
visions including cab space for a six-man 
crew. Two special pumpers, four 
wheel drive, have been developed: 
Class 540 with a 500-gallon-per-minute 
pump and a 750-gallon tank for water, 
and Class 1,500 with 1,500-gallon-per- 
minute pump and 1,000-gallon tank. 
In the course of this development work, 
some studies were made of the possi- 
bility of using vehicles of the track- 
laying type. It was concluded that 
these were not practical because of slow 
speeds and accelerations and only a 
moderate payload to offset the general 
complexity of a vehicle of this type. 


Some of the most recent work of the 
Fire Fighting Branch has been to seek 
further methods for solving the prob- 
lems of fire fighting in cold climates. 
During 1954, reports were submitted to 
the Engineer Research and Development 
Laboratories for the Fire Fighting 
Branch devoted to possible water addi- 
tives to provide solutions having anti- 
freeze characteristics at minus 65 de- 
grees Fahrenheit. Studies in this field 
were made by the University of Mary- 
land. 
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A general view of the Fire Test Station at the Engineer Proving Ground, Fort Belvoir, 
Virginia. Fire testing facilities include about 2,400 square feet of floor space in 
three buildings, including a Foam Laboratory and Mechanical Laboratory. Two 
10,000-barrel fire test tanks and a number of other aboveground and underground 


test and storage tanks for flammable liquids are provided. 


10,000-barrel closed roof fire test tank, 


Work is continuing on fire fighting 
equipment and techniques for special 
hazards including foam generating de- 
vices and applying equipment for fire 
fighting in fuel storage tanks. 


The Branch has made significant con- 
tributions to the research available on 
the use of halogenated extinguishing 
agents. Two studies worth special men- 
tion were small scale evaluations of 
bromo-fluor and other mixtures as fire 
extinguishing agents and some evalua- 
tions of dry powder, carbon dioxide and 
bromotrifluoromethane as extinguishing 
agents for propellant fires involving 
JP-3 and red fuming nitric acid. 


The Fire Fighting Branch is pursuing 
study of the mechanisms involved in 
suppression of flames by chemical agents. 
Basic understanding of how chemical 
agents inhibit combustion processes 
may enable advancement in the tech- 
niques of chemical agent use, and the 
Fire Fighting Branch has set up a study 
project with the Stanford Research 


In the foreground is a 


Institute at Menlo Park, California, 
with the research program objective to 
identify the mechanisms involved in 
flame suppression. The ability of chem- 
ical agents to participate in free radical 
reaction occurring in combustion and to 
divert the normal processes comprises a 
study topic in this program. 


The Stanford Research Institute study 
program is a part of the Army effort in 
co-ordinated fire research. Other organ- 
izations interested in this program, and 
contributing technically, include the 
Kinetic Chemicals Division of the 
Organic Chemicals Department of the 
du Pont Company (see reference to 
this subject in the separate report on 
the du Pont Company fire research). 


The Branch does no regular publica- 
tion of its reports but the Office, Chief 
of Engineers, has made certain reports 
of the work of the Laboratories avail- 
able to persons having a justifiable in- 
terest in it. Some of these reports are 
also available in microfilm or photo 
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Fire test cell for rocket fuels at Fire Test Station, Engineer Proving Ground, Fort 
Belvoir, Virginia. The cell has a 5-foot-square fire test pan with remote electrical 
control and recording equipment. 


Remote control equipment used at the Fire Test Station, Engineer Proving Ground, 
Fort Belvoir, Virginia, in connection with the fire testing of rocket fuels. The con- 
trol and recording equipment is such as to keep track of fuel and oxidant flow, dura- 
tion of fire, application of extinguishing agents and disposal of waste. 
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copies from the Office of Technical 
Services of the United States Depart- 
ment of Commerce at charges commen- 
surate with the length of the reports. 


Much of the work on halogenated ex- 
tinguishing agents has been summarized 
in articles by James E. Malcolm in the 
Quarterly of the National Fire Protection 
Association, specifically the October 
1951 issue (Vol. 45, No. 2, page 110), 
and the October 1954 issue (Vol. 48, 
No. 2, page 143), and also in a pamphlet 
reprint from the Quarterly magazine in- 
cluding these and other articles, The 
Halogenated Extinguishing Agents 
(NFPA No. Q 48-8, 60 pages, $1.25). 


The most recent work on unconven- 
tional fuels, such as the liquid propel- 


lants for rockets, was reported by Mr. 
Malcolm at the Symposium on Fire Ex- 
tinguishment Research and Engineering, 
November 16-18, 1954, held at the U. S. 
Naval Civil Engineering Research and 
Evaluation Laboratory, Port Hueneme, 
California, and is available in the pro- 
ceedings of that meeting. This paper 
was also published by Fire Engineering 
magazine, January 1955 issue (New 
York 18: 24 West 40th Street, Vol. 108, 
No. 1, page 33). 


The University of Maryland report to 
the Laboratory on water additives for 
use on fires in ordinary combustibles 
was summarized in the NFPA monthly 
Fire News, March 1956 issue (No. 452, 
page 6). 


mm q United States Department of Commerce 
cal Civil Aeronautics Administration 


Technical Development and Evaluation Center 


D. M. Stuart, Director 
P. O. Box 5767, Indianapolis 21, Indiana 


This is a government laboratory 
established to study measures to provide 
safety and reliability of flight opera- 
tions. Approximately 24,000 square 


feet of floor space and 10 acres of yard 
space is available for the fire research 
projects which are handled by a profes- 
sional staff of 12 with 26 other persons. 
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The Fire Test Laboratory of the Civil Aeronautics Administration’s center at Indian- 
apolis simulates flight conditions with full scale experimental fires in aircraft power 
plants with the equipment illustrated. The wind tunnel has an inlet diameter of 161 


other airplanes. 


d, feet and outlet diameter of 8 feet and can produce an air blast of approximately 140 
n- miles per hour. Power plants which have been tested include those of the Douglas 
ae DC-3, the Boeing B-29, the Lockheed Constitution, the North American Tornado and 
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Regular work has been directed to 
actual fire tests of power plants, tanks, 
flexible hose assemblies and other com- 
ponents. Aircraft fire detection and 
fire extinguishing systems have been 
evaluated and attention has been given 
tonon-flammable hydraulic fluids and the 
development of crash resistant fuel tanks. 


Much of the work has been described 
in Technical Development Reports, a 
list of which may be obtained from the 
Center. The National Fire Protection 
Association has published papers on 
the work of the Center in the following 
Bulletins of its Committee on Aviation 
and Airport Fire Protection, ‘‘Fire 
Out, by Design’’ (No. 46, March 1950, 
8 pages, 50 cents), and ‘‘Jet Aircraft 
Fire Safety’? (No. 94, July 1953, 12 
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ages), both by Harvey L. Hansberry, 
ormerly Chief of the Power Plant 
Branch; also, ‘‘Crash Resistant Fuel 
Tanks’’ (No. 126, August 1955, 8 
pages, 50 cents), by Robert J. Schroers, 
Chief of the Structures Branch; also in 
its Quarterly magazine, a general descrip- 
tion of the test facilities and research 
em. by Mr. Hansberry (Vol. 47, 

o. 1, July 1948, page 38). 


During the past year aircraft “‘fire 
wall’’ construction has been studied 
and full scale fire protection studies 
have been conducted on B-36, F-89 and 
XP6M-1 airplane — plants. In- 
vestigations have also been initiated of 
conditions for hot surface ignition in 
jet power plants and for jet engine 
failure from fuel entering the air inlet. 
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Drawing of an apparatus for increasing the accuracy of determinations of minimum 


ignition temperatures of combustible liquids and gases. 


electric crucible furnace. 


The essential unit is an 


Temperatures of the neck, midsection and base of the 


flask shown are measured with thermocouples. An electric timer is used to measure 
the interval between the placing of a measured amount of liquid in the flask and the 
first appearance of flame there. Additional details are given in RI 4824 (1951) and 
RI 5006 (1953), Explosives Technology Division, Bureau of Mines, Pittsburgh. 
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United States Department of the Interior 
Bureau of Mines 


Thomas H. Miller, Acting Director, Washington 25, D. C. 
Central Experiment Station and Publications Distribution Section 
4800 Forbes Street, Pittsburgh 13, Pennsylvania 


The Bureau of Mines was established 
in 1910 to conduct inquiries and scien- 
tific investigations concerning mining 
and mineral substances, to promote 
health and safety in the mineral indus- 
tries and to consider conservation, 
efficiency and economics in these indus- 
tries. At the Central Experiment Sta- 
tion in Pittsburgh, and at other regional 
offices and experiment stations, the 
Bureau of Mines does specific and gen- 
eral research on mine fires, dust explo- 
sions, gas explosions, problems in safe 
use of explosives in mines and related 
metallurgical and chemical investiga- 
tions. This is by no means the entire 
scope of the Bureau's activities. For 
particulars about the Bureau's various 
activities and offices see the Annual 
Report of the Director, Bureau of 
Mines. This report and two important 
groups of publications, designated Re- 
ports of Investigations (RI) and Infor- 
mation Circulars (IC) and also certain 
periodical and miscellaneous papers 
may be obtained free, to the extent 
copies are in print, from the Publica- 
tions Distribution Section at Pittsburgh. 
Bulletins, technical papers and hand- 
books of the Bureau are sold through 
the Superintendent of Documents, 
United States Government Printing 
Office, Washington 25, D. C. as are also 
the following Lists of Publications of 
the Bureau of Mines: 1910-1949 (1950, 
460 pages, $2.00), 1949-1953 (1955, 188 
pages, $1.00; also 1954 Supplement, 
54 pages). 


The research work and other activities 
of the Bureau of Mines has contributed 
to fire safety in many fields. The char- 
acter of these contributions is suggested 
by the errs of various tech- 
nical personnel of the Bureau in the 
work of committees of the NFPA. 


H. R. Brown, Senior Engineer, Bu- 
reau of Mines, Washington, D. C., is a 
member of the small but important 
Technical Advisory Committee which 
coordinates all of the NFPA committee 
work. He is chairman of two com- 
mittees, those on Dust Explosions and 
Combustible Metals. He is also a 
member of the Committee on Blower 
Systems and the Committee on Explo- 
sion Venting. A. J. Kraemer, Staff 
Adviser of the Division of Petroleum at 
Washington, serves on the Flammable 
Liquids Committee. Earl P. Shoub, 
Assistant Director, Region V of the 
Bureau of Mines, at Pittsburgh, in 1955 
succeeded the late G. W. Jones, former 
Chief of the Gas Explosions Branch as 
a member of the Committee on Hospital 
Operating Rooms. Dr. Irving Hart- 
mann, Chief of the Branch of Dust Ex- 
plosions, Division of Explosives Tech- 
nology at Pittsburgh, is a member of 
the Committee on Dust Explosions, the 
Committee on Explosion Venting and 
of a recently formed Committee on 
Inerting for Fire and Explosion Preven- 
tion. Paul G. Guest, also of the Explo- 
sives Technology Division, serves on 
the Committee on Static Electricity. 


Bureau of Mines research has contrib- 
uted to the development of the consider- 
able number of NFPA Codes for the 
Prevention of Dust Explosions. These 
codes deal with grain, starch, plastics, 
aluminum powder, magnesium powder 
and pulverized coal, for example, al- 
though the foregoing is by no means a 
complete list of the dust explosion fields 
covered. These and other codes are 
published in the annual volumes of 
National Fire Codes issued by the 
National Fire Protection Association 
and in separate pamphlet form. 
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Fastex camera 
Compensating prism . 













SECTION B-B 








/ 0.035” dia. needle point electrodes 


Hard-rubber insulator 


0.022” spark gap 


Diagram of a schlieren camera and test bomb for observing flame development from 
sparks, described in RI 5006 (1953), Explosives Technology Division, U. S. Bureau 


of Mines, Pittsburgh. 


Bureau work on combustible metals 
has been reflected in the NFPA Stand- 
ard No. 48 (1954) on Magnesium and 
in Standard No. 481-P being submitted 
in 1957 on Titanium. The latter stand- 
ard contains a list of the principal 
Bureau Reports of Investigat’.as which 
apply to combustible metals. There is 
also a list of pertinent Bureau papers in 
NFPA Standard No. 68, Guide bor Ex- 

losion Venting, issued in May 1954. 
This covers dust-air mixtures, flammable 
vapor-air mixtures and types of explo- 
sion pressure indicators used. It also 
tabulates explosion data for certain 
vapors and gases and describes — 
sion venting equipment, much of it 


based on Bureau work. A standard, 
NFPA No. 69, on Inerting for Fire and 
Explosion Prevention, adopted in June 
1956 reflects a great deal of the work 
of the Bureau’s Division of Explosives 
Technology, and contains a good sum- 
mary of the technical data applicable 


to the inerting problem as well as the 
references to the source papers of the 
Bureau of Mines from which it was 
obtained. 


The broad scope of work of the Bur- 
eau of Mines is illustrated by the fact 
that it issues an Instruction Manual for 
First Aid (1953, 160 pages, 60 cents) 
which is widely ok by public fire 
departments. The Bureau tests a wide 
variety of equipment to determine its 
permissibility for use in mines. This 
equipment is listed in Information 
Circulars Nos. 7432, 7569 and 7606. 
The Bureau of Mines is recognized as 
the authority for approval of respiratory 
protective devices. Information Cir- 
cular No. 7636 (1952, 16 pages) is the 
latest published List of Respiratory 
Protective Devices Approved by the 
Bureau of Mines. G. M. Kintz, District 
Supervisor, Health and Safety in the 
Dallas, Texas, office of the Bureau, has 
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Diagram of apparatus for determining limits of flammability of gases and vapors 
developed at the Bureau of Mines, Pittsburgh. Recent industrial and scientific de- 
velopments have raised the question of how large variations in pressure and tempera- 
ture affect limits of flammability which are usually determined at atmospheric 
pressure and laboratory temperatures. The apparatus illustrated is for work in con- 
nection with research at high and low pressures and temperatures. In the apparatus 
shown the gas or vapor-air mixture is tested in the explosion tube illustrated. For 
further details about this particular apparatus see RI 5006 (1953) Explosives Tech- 
nology Division, Pittsburgh, and Bureau of Mines Bulletin 503 (1952, 155 pages, 


60 cents). 


developed some thirty hours of demon- 
stration lecture material for use in con- 
nection with Bureau educational and 
accident | pr serous programs. Equip- 
ment used in these reproduces on a min- 
iature scale the actual fires, explosions 
and asphyxiations that have taken lives 
and caused great property loss in all 
types of industries and particularly in 
the mining, petroleum and _petro- 
chemicals industries. They present 
the hazards of mishandling flammable 
and toxic substances, and explain the 
hazards of static electricity and the 
need for proper installation and main- 
tenance of ducwia equipment where 
explosive gas or flammable vapor and 
air mixtures are present. Engineers of 
the District staff are also available for 


field investigations of accidents involv- 
ing mineral or petroleum products. 


In addition to the foregoing general 
statement about Bureau of Mines work, 
it is appropriate to devote a few para- 
graphs specifically to the Division of 
Explosives Technology. Robert W. 
VanDolah is Chief of this Division and 
Glenn H. Damon is Assistant Chief. It 
has a staff of approximately 65 profes- 
sionals, all located at the regional 
establishment of the Bureau of Mines at 
Pittsburgh. Although the explosives 
work of the bureau was established 
originally to determine the safety of 
explosives in bituminous coal mine 
atmospheres, its work has been extended 
to include commercial explosives and 








The maximum pressure and 
the rates of pressure rise de- 
veloped during a dust explo- 
sion indicate the structural 
damage that may result and 
they also furnish some in- 
formation on the vent require- 
ments in buildings or equip- 
ment where explosions may 
occur. The illustrated appa- 
ratus is used by the Explosives 
Technology Division, Bureau 
of Mines, Pittsburgh, for 
measuring pressures and rates 
of pressure rise in dust ex- 
plosions. It consists of a 
steel test bomb (1.23 liters) 
in which the dust cloud is 
formed and ignited and a re- 


cordin manometer, de- ~~ 
scribed further in RI 5006 ~ 
(1953). 


the combustion and detonation of indus- 
trial gases and dust. While this is 
primarily a government laboratory, 
some work on specific projects is wholly 
or partly financed by industry. During 
the past fifteen years considerable work 
has been done on all types of combusti- 
ble powders including metals, plastics, 
agricultural dusts, chemicals, dyes and 
insecticides. 


Data on explosive limits, minimum 
ignition energies, pressures and rate of 
pressure rise developed by dust explo- 
sions and many other factors have been 
investigated for a large number of indus- 
trial and mineral dusts. Work is in 
progress on the determination of stand- 
ard burning velocities of continuous 
dust-gas streams. The division also 
Operates an experimental coal mine. 
Studies of coal dust and gas explosions 
have been conducted for many years. 





QUARTERLY OF THE NFPA — JULY 1956 


For a complete picture of the work of 
the division, reference must be made to 
the Bureau of Mines Bulletins, Reports 
of Investigations, Information Circulars 
and other publications. For illustra- 
tions accompanying this report on the 
work of the Bureau of Mines, a few 
have been taken from Report of Investi- 
gations 5006 (1953), by Dr. Bernard 
Lewis, who was Chief of the Explo- 
sives and Physical Sciences Division at 
Pittsburgh until he resigned to go into 
private consulting work in 1953. RI 
5006 is the most recent paper in which 
an attempt was made to report com- 
prehensively on some of the interesting 
work of what is now the Division of 
Explosives Technology, and may be 
consulted for detailed information about 
the research programs and apparatus 
mentioned in this summary but which 
could not, because of space limitations, 
be reported here in all pertinent details. 
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United States National Advisory Committee for Aeronautics, 
Lewis Flight Propulsion Laboratory 


Dr. Edward R. Sharp, Director 
21,000 Brookpark Road, Cleveland 11, Ohio 


This is one of a number of govern- 
ment laboratories working under the 
coordinating influence of the National 
Advisory Committee for Aeronautics. 
A substantial part of its work is in 
thermodynamics which results in its 
production of information helpful di- 
rectly in the operation of aircraft pro- 
pulsion systems, but also indirectly to 
fire protection through consideration of 
flammability limits of fuels, properties 
of gases, heat transfer, flame velocities 
and other subjects. 


The Laboratory quarters are near the 
Cleveland Hopkins Airport. That part 
of the laboratories ine to fire 
research includes 90,000 square feet of 
building space and about 5 acres of yard 
space with 10 professional and 10 other 
staff only part of whose time is on fire 
research matters. A field station is 
designated as the Ravenna Crash Test 
Site at Ravenna Arsenal, Ravenna, 
Ohio, where there is about 3,000 square 


feet of building space, a nonprofessional 
staff of five persons and about 600 acres 
of open space. 


Work on the start and development of 
aircraft crash fires has been of great 
practical importance and most of this 
has been published in papers issued by 
the Laboratory. The National Fire 
Protection Association has published 
papers describing work of the Labor- 
atory in the following Bulletins of its 
Committee on Aviation and Airport 
Fire Protection: ‘Progress in Fire 
Prevention Following Crash’’ (No. 
49, March 1950, 12 pages, $1.00), and 
“NACA Review of Fire Extinguish- 
ment Related to Aircraft Fires’’ (No. 
69, June 1951, 6 pages), both papers by 
Lewis A. Rodert, then Chief of the 
Laboratory’s Flight Branch; also *‘Hu- 
man Survival in Aircraft Crash Fires’’ 
(No. 106, May 1954, 8 pages), by 
Gerard J. Pesman, Head of the Operat- 
ing Problems Section; also in its Quar- 





Lewis Flight Propulsion Laboratory of the U. S. National Advisory Committee for 
Aeronautics, by a program of test crashes of actual aircraft, has produced more accu- 
rate data on factors affecting human survival in crashes, such as the time after crash be- 
fore crash fires build up fatal heat or suffocating gas concentrations in cabins. Illus- 


trated is a U. S. Army C-46 type plane, one of those used in tests. 


It has simulated a 


belly landing. Propellers and landing gear are broken and a fire is starting. 
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terly magazine, ‘‘Fuels for Jet Aircraft’ 


147), and ‘Aircraft Crash Fire Tests’’ 


The United States Testing Company, 
Inc., first established in New York City 
in 1880, was moved to Hoboken, New 
Jersey, in 1926, where its executive 
offices and main laboratories occupy a 
modern five story and basement build- 
ing; some 138,000 square feet. It is 
operated as an independent laboratory 
whose services are available to com- 
merce, industry and government on a 
fee basis. Mr. A. L. Brassell is Presi- 
dent. Some 500 people are employees 
of whom approximately one-third are 
professional. Ten of the professional 
people and five technicians are engaged 
wholly or in part with fire-resistance 
testing and research. 


The United States Testing Company, 
Inc., maintains branch laboratories 
in Boston, Massachusetts; Providence, 
Rhode Island; Memphis, Tennessee; 
Philadelphia, Pennsylvania; Los An- 
geles, California; Dallas, Texas, and 
Wilmington, Delaware, among others. 
Branch managers are available as area 
representatives in each of these stations. 
All stations are equipped for flamma- 
bility and fire-resistance testing of 
textile materials and similar products. 
The regularly maintained fire testing 
laboratories in Hoboken occupy 3,500 
square feet of floor space. Fire test lots 
are available to the company on a rental 
basis. 


The general services of the United 
States Testing Company, Inc., involve 
te:ting and research in every field of 
science and industry. These services 
include environmental testing-inspec- 
tion and grading-quality control work 
and routine testing for certification 
purposes. The various services are 
grouped by departments in the fields of 





(Vol. 46, No. 2, October 1952, page 


United States Testing Company, Incorporated 
1415 Park Avenue, Hoboken, New Jersey 


Preston and Gerard J. Pesman. 





acoustics, biology and bacteriology, 
chemistry, dyestuffs, electronics, gen- 
eral engineering and materials, instru- 
ments, plastics, and textiles. 


The Testing Company performs rou- 
tine tests on the flammability of con- 
sumer textiles, and fire-resistance tests 
in accordance with all federal, state, 
and city legislations. Performance tests 
for spontaneous combustion, explosion 
tests, and flammability of plastics and 
similar materials are also routine. Re- 
search in the combustion behavior of 
various materials under conditions im- 
posed during fire accidents have been 
conducted on a regular basis. Recent 
studies of this nature have involved 
burning a scaled-down stocked ware- 
house, photographic recordings of 
clothing materials on fire when in place 
on mannequins, temperature yield of 
window display materials, application 
of fire-retardant compounds and aging of 
Christmas trees for fire-resistance test- 
ing, and explosion tests on floor waxes 
and the like under extreme end-use 
conditions. Many of these research 
studies entail the preparation of data 
for court testimony by the company’s 
experts. 


A complete instrument shop is avail- 
able at the main laboratories for the 
design of specialized equipment. The 
Testing Company manufactures a line 
of test instruments including the official 
American Association of Textile Chem- 
ists and Colorists flammability tester 
and the familiar vertical stack fire- 
resistance tester. 


Publications of interest include a 
monthly issue of ‘‘Instrument Bulletin’’ 
and other brochures describing the 
services of the company. 


CVol. 47, No. 2, October 1953, page 
121), by I. Irving Pinkel, G. Merritt 
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British Joint Fire Research Organization 


S. H. Clarke, Director of Fire Research 


Fire Research Station, Boreham Wood, Hertfordshire, England 


The joint direction of this organiza- 
tion was the result of the pooling of 
the resources of two interests. One of 
these was the Fire Offices’ Committee, 
not a government agency, but an organi- 
zation maintained to handle matters of 
common interest by the managers of 
the fire insurance departments of British 
insurance companies. The other was 
the government Department of Scien- 
tific and Industrial Research. The 
joint organization has an advisory Fire 
Research Board. This Board has ten 
members, five named by the Fire Offices’ 
Committee, five by the Department of 
Scientific and Industrial Research. The 
nominees of the Department of Scientific 
and Industrial Research are not civil 
servants, but mostly from universities. 
Professor A. R. J. P. Ubbelohde, of 
Imperial College of Science and Tech- 
nology, London University, is Chair- 
man. 


The Board addresses its annual reports 
‘To the Lords of the Committee of the 
Privy Council for Scientific and Indus- 
trial Research, and the Fire Offices’ 
Committee’’. This is a novel situation 
where the Board reports both to a gov- 
ernment and a private agency. The 
Department of Scientific and Industrial 
Research is the housekeeping agency for 
the arrangement, and its staff of 80 pro- 
fessionals and 27 others are government 
employees. The principal government 
departments which have fire problems 
name assessors for regular contact with 
the Organization's work. The exami- 
nation of fire protection equipment, 
sprinklers, valves, extinguishers and 
the like, is carried on as items of im- 
mediate usefulness to the Fire Offices’ 
Committee. The Fire Offices’ Com- 
mittee pays half the capital and running 
costs, so that the Organization is a true 
partnership. 





Historical Development 


The reasons for the joint organization 
are historical and three principal chains 
of historical events led up to it. One 
was the insurance companies’ need for 
an agency to examine devices and sys- 
tems for which a rate credit would be 
allowed. Another was the need for 
exact information on the resistance to 
fire of structural components of build- 
ings. The third was World War II in 
which the English cities were attacked 
by incendiary bombs. 


War Impetus to Fire Research 


Because of the incendiary bomb and 
other wartime fire problems, the gov- 
ernment was forced into the fire business 
and the postwar joint organization was 
prompted by this perhaps more than by 
any other one event. Dr. R. E. Stradling 
of the British Building Research Station 
sensed the importance of close study of 
the bombs, both incendiary and explo- 
sive, which were likely to be dropped 
on England during the war. In 1939 
he was appointed by the Ministry of 
Home Security, the civil defense agency, 
to head a Research and Experiments 
department. He got together a fine 
staff from government laboratories and 
from the universities. This eventually 
included a joint British-American group 
of fire and blast technicians. An ac- 
count of some of the work of this group 
was given in the book, ‘Fire and the 
Air War,”’ published by the National 
Fire Protection Association in 1946. 


British Government 


Attention to fire research matters had 
been recommended by a British govern- 
ment committee (Riverdale Committee) 
which reported on fire brigade services 
in England and Wales in 1936. A fire 
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prevention research board was recom- 
mended by that committee. As a re- 
sult, a Fire Fighting Research Section 
was established at the Building Re- 
search Station in 1939. This token 
move toward a fire research agency was 
barely started before the war problems 
prompted broader fire research work. 


In 1941, the Research and Experi- 
ments Department established a Fire 
Research Division (‘‘F’’ Division) to 
study fire defense problems. Viscount 
Falmouth headed this division. The 
Ministry of Home Security was abol- 
ished after the war and ‘‘F’’ Division, 
after a brief period of attachment to the 
Home Office, was transferred to the 
Department of Scientific and Industrial 
Research. When the Joint Organiza- 
tion was formed in 1946, an advisory 
Fire Research Board was also estab- 
lished. Lord Falmouth was the first 
Chairman, serving until 1951. S. H. 
Clarke had been associated with Lord 
Falmouth in ‘‘F’’ Division and was 
appointed Director of Fire Research 
when the Joint Organization began 
work in 1947. 


Fire Offices’ Research 


The Fire Offices’ Committee dates 
from 1868. When automatic sprinklers 
began to come into use in the period 
1870-1890, its representatives developed 
examination techniques of the new de- 
vices, starting work in a pair of base- 
ment rooms in Manchester in much the 
same way that W. H. Merrill and his 
associates were laying the foundations 
of the work of Underwriters’ Labora- 
tories in Chicago, and at about the same 
time. The testing and examination 
work expanded to other fire protection 
equipment and a Testing Station was 
built at Salford in 1905. About 25 
years later, a third laboratory site was 
established at the Technical Institute at 
Queens Road, Manchester, with facili- 
ties for some testing of structural com- 
ponents such as fire doors. 


In 1935, the Fire Offices’ Committee 
Testing Station at Boreham Wood was 
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built, adjoining Estree and Boreham 
Wood railway station, 12 miles north 
of London. The station had two build- 
ings, one for small scale work such as 
the examination of sprinklers, valves 
and fire extinguishers, and the other 
housing furnaces and control apparatus 
for tests of building components. This 
station was designed and constructed 
under the direction of W. H. Tuckey, 
Chief Technical Officer of the Fire 
Offices’ Committee and first director of 
the Fire Testing Station. The furnaces 
are designed to take specimens whose 
rincipal dimensions do not exceed 10 
oa. Eguipment is available to apply 
a controlled load up to 500 tons. Heat 
is applied by gas burners following the 
standard time-temperature test proce- 
dure. There is a wall furnace, a floor 
furnace and a column-testing furnace. 
Mr. Tuckey had the advantage of the 
experience of American and Swedish 
laboratories with such furnaces. He 
spared no effort and, when opened, the 
laboratory was as good as the best and 
with numerous modern features. The 
resent plant has about 28,000 square 
be of building floor space in a 10-acre 
site. 


The British Fire Prevention Committee 


An act for the rebuilding of London 
after the 1666 fire established the tradi- 
tional brick-walled and timber building 
construction in England. In the late 
nineteenth century, questions arose re- 
garding masonry, cast iron and steel, 
and reinforced concrete construction. 
Following the disastrous Cripplegate 
fire of 1897, a group of leading engineers 
and architects formed the British Fire 
Prevention Committee under the chair- 
manship of Edwin O. Sachs. The Com- 
mittee commenced testing operations in 
1899 and issued reports on a consider- 
able number of building components 
and assemblies. It was about this time 
that there was international interest in 
appropriate test methods for floors, fire 
walls and doors, and the Committee 
provided a medium whereby British 
thought on these matters could be 
crystallized. The Committee's research 
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Courtesy H. M. Stationery Office, Crown copyright reserved 


The British Fire Testing Station at Boreham Wood has a furnace for testing floor 
assemblies under load. The picture illustrates specimen loaded and ready for fire 
test in the furnace. 


station consisted of a pair of houses at 
Northbank, St. Johns Wood, London. 
Much of the work was done in three 
testing chambers, each 22 feet, 3 inches 
long, two of which were 10 feet wide 
and one 15 feet wide. Gas fire expo- 
sures could be imposed on specimen 
structural assemblies. The “a the 
Fire Prevention Committee was pub- 
lished in a series of booklets known as 
the ‘‘Red Books,’’ files of which are 


available in some libraries. 


The last of the ‘‘Red Books’’ issued 
by the British Fire Prevention Com- 
mittee appeared in 1921. The British 
National Fire Brigades’ Association 
stepped into the gap, formed by the 
cessation of the committee, to continue 
to provide the services of a private test- 
ing station. It operated a wall furnace 
at London and issued reports on struc- 


tural assemblies tested in ‘‘Red Book’’ 
form until just before the Second World 
War. The Second World War marked, 
for all practical purposes, the end of 
fire testing and research, other than uni- 
versity and product development work, 
by a private, as distinct from a govern- 
ment, agency. 


Building Research 


The government had appointed in 
1920 a Building Research Board, asso- 
ciated with the Department of Scientific 
and Industrial Research. It operates a 
Building Research Station, also in 
Hertfordshire, but at Garston, near 
Watford. As has been noted, in 1939, 
it established at the Garston station a 
Fire Fighting Research Section which 
did modest work on appliances used in 
fire fighting. 








Courtesy H. M. Stationery Office, Crown copyright reserved 
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The British Fire Testing Station at Boreham Wood has the most 
modern of furnaces for making fire tests of columns, embodying in 
its design improvements based on work with earlier furnaces. 


When the Fire Testing Station at 
Boreham Wood was opened in 1935, the 
Fire Offices’ Committee made the ap- 
paratus available for use by Building 
Research Station personnel. Just before 
the Second World War, a Joint Com- 
mittee on the Fire Grading of Buildings 
was created by the Building Research 
Board and the Fire Offices’ Committee. 
This project certainly helped lead to 


the Joint Fire Organization. The war 
slowed down the work of this Commit- 
tee, but by 1943 it had a report in 
process. When the first part of its 
report was issued in 1946, it was obvi- 
ously a milestone. The report, ‘‘Fire 
Grading of Buildings,’’ has been issued 
in two volumes of Postwar Building 
Studies: No. 20, 1946, 120 pages, 1 
shilling and 9 pence (29 cents), and 
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Courtesy H. M. Stationery Cffice, Crown copyright reserved 








The British Fire Testing Station at Boreham Wood has this furnace for 
testing wall assemblies with principal dimensions up to 10 feet. The 
picture is a rear view of the furnace showing the gas burner apparatus. 


No. 29, 1952, 132 pages, 4 shillings 
9 pence (86 cents). The prices noted are 
those for which the two publications 
may be obtained postpaid respectively, 
from H. M. Stationery Office, York 
House, Kingsway, London W. C. 2, 
and British Information Services, 30 
Rockefeller Plaza, New York 20, N. Y. 


Research done up to the dates of these 
published reports was evaluated in these 





volumes and a sound orientation was 
provided for future research work in 
the field of safety of buildings from 
fire. Since 1947, experimental work in 
fire research in connection with build- 
ings has been a responsibility of the 
Joint Fire Research Organization. There 
is close connection between the Organi- 
zation and the section of the Building 
Research Station concerned with codes 
of practice, headed by R. C. Bevan. 








Courtesy H. M. Stationery Office, Crown copyright reserved 
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Fire tests were carried out in 1949 by the British Joint Fire Research Organization 
on British dwellings full scale. These gave information on the effects of combustible 
fibreboard wall finishes on the development of fire and life hazard to occupants in 
bedrooms (Reported in NFPA Qzarterly, January 1952, Vol. 45, No. 3). 


The F.O.C. Fire Protection Association 


These are some of the circumstances 
leading up to the present Joint Fire 
Research Organization. Except during 
the period of the operation of the Brit- 
ish Fire Prevention Committee, England 
did not have an organization providing 
a broad forum for the discussion of fire 
matters, although at various times the 
National Fire Brigades’ Association, 
the Industrial Fire Brigades’ Association 
and the Institution of Fire Engineers 
have contributed opportunities ioe dis- 
cussion within the scope of their inter- 
ests. The sponsorship, by the Fire 
Offices’ Committee, of the Fire Offices’ 
Committee Fire Protection Association 
began in 1946, the same year the Joint 
Fire Research Organization started op- 
eration. 


The Joint Fire Organization Today 


The testing station makes examina- 
tions of fire protection equipment, 
including sprinkler heads, sprinkler 
valves and fire extinguishers for the 
Fire Offices’ Committee. It also assists 
the Home Office Fire Service Depart- 
ment in problems relating to the equip- 
ment of public fire brigades, and other 
government departments regularly seek 
its assistance with fire prevention and 
fire protection problems. 


Its furnaces are in use for testing 
building elements of structure such as 
columns, walls, partitions, floors and 
doors. In 1953, 37 such tests were car- 


ried out for manufacturers, including 
six assemblies of ships’ steel bulkheads 
protected with proprietary insulating 
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The British Fire Testing Station at Boreham Wood has the radiant furnace illustrated 
for making the surface-spread-of-flame test described for wall finishes by Specifi- 
cation No. 476-53 of the British Standards Institution. A scaled specimen of wall 
finish is installed in the frame at right angles to the furnace and ignited at the end 


next to the furnace with a gas flame. 


materials. Since the United States Bu- 
reau of Standards has furnaces for testing 
large units, a cooperative program has 
been worked out with the Bureau in 
which the fire resistance of some large 
concrete beams with post-tensioned 
steel are being tested. Arrangements 
are being made for the installation of a 
new furnace at the Boreham Wood sta- 
tion with which it will be possible to 
test beams up to a 24-foot span. Sixteen 
reinforced concrete beams have been 
constructed to study the effect on fire 
resistance of additional reinforcement 
and of the type of steel used in pre- 
stressing cable. When these tests are 
completed, it is hoped they will pro- 
duce data to indicate the validity of 
methods of providing thermal protec- 
tion to the steel and also the extent to 
which a scaling technique can be used. 


The station has a radiant furnace of 
the type for making the surface-spread- 
of-flame test described for wall finishes 
by Specification No. 476 of the British 
Standards Institution. Proprietary 
products are regularly submitted for 
rating under this test, samples cur- 
rently including treated hardboard, in- 
sulating board, plywood, acoustic and 
water-repellent plasterboard, cork and 
strawboard with special facings, and 


plastic. 


A projected building for large burn- 
ing experiments is to be erected and, in 
connection with this, it is proposed 
that a wind-producing apparatus be in- 
stalled, capable of giving steady-flow 
conditions over a cross-section of 10 by 
15 feet for wind speeds varying from 
zero to 30 miles per hour. 








oe stevameage 


Courtesy H. M. Stationery Office, Crown copyright reserved 


QUARTERLY OF THE NFPA — JULY 1956 


DO NOT LOOK AT THE ABC 


iT iS DANGEROUS 


The accurate measurement of heat radiation is of importance in many experiments. 
At the British Fire Testing Station at Boreham Wood the searchlight apparatus 
illustrated has been adapted for use as a source of radiant heat at high intensity. 


Regular investigations at the Test- 
ing Station have included experiments 
which have led to a better understand- 
ing of how various extinguishing ma- 
terials work. These experiments have 
been with water spray, and foam and 
dry powder, particularly for flammable 
liquid fires, and a series of experiments 
has been made in the field of agents em- 
ploying vaporizing liquids. 


In addition to work done at the 
Testing Station and by the Organiza- 
tion's own staff, considerable, particu- 
larly basic research, has been done at 
universities and in conjunction with 
other laboratories. The Imperial Col- 
lege of Science and Technology of 
London University, and Leeds and 
Liverpool Universities have been among 
the universities so used. Work has 


been done, for example, at both Liver- 
pool and the Imperial College on spon- 


taneous heating. Dr. J. H. Burgoyne, 
at Imperial College, has headed a group 
of physical chemists which have regu- 
larly reported to the Joint Organization 
on their work in determining the limits 
of flammability of gases and in the 
mechanism of flame propagation. The 
British Safety in Mines Research Es- 
tablishment has undertaken work on 
dust explosions. 


By an arrangement with the Home 
Office, essential details of all fires at- 
tended in the United Kingdom are re- 
ported by the public fire departments. 
From these data, statistical tables have 
been prepared on both damage to prop- 
erty and loss of life in fires. Fire record 
studies have been made of certain occu- 
pancies, among them postwar houses, 
schools, and properties of the textile 
dyeing and finishing industry. 
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Annual reports are available docu- 
menting the work of the British Joint 
Fire Research Organization. These are 
designated ‘‘Fire Research,’’ and are 
available for the dates listed below. 
The prices noted are those for which 
single copies of the documents may be 
obtained postpaid respectively from 
H. M. Stationery Office, York House, 
Kingsway, London W. C. 2, and British 
Information Services, 30 Rockefeller 
Plaza, New York 20, N. Y. 


1947 
1948 
1949 
1950 
1951 
1952 


52 pages, 1s.414d. (29 cents). 
46 pages, 1s.1!4d. (23 cents). 

60 pages, 1s.1014d. (37 cents). 
64 pages, 2s.7 14d. (50 cents.) 

58 pages, 2s.1 44d. (41 cents). 

84 pages, 3s.3d. (59 cents). 


1953 62 pages, 2s.8d. (50 cents). 
1954 68 pages, 3s.2d. (59 cents). 
1955 78 pages, 4s. (72 cents). 


The National Fire Protection Associ- 
ation has published descriptions of 
significant work of the Organization in 
its Quarterly magazine: ‘United King- 
dom Fire Experience Statistics’ (Vol. 
42, No. 4, April 1949. page 288), 
“British Tests of Fibreboard’’ (Vol. 45, 
No. 3, January 1952, page 218), ‘‘Fire 
Hazards of Building Boards’’ (Vol. 48, 
No. 2, October 1954, page 123), by 
D. Hird and C. F. Fischl; also in the 
following Bulletin of its Committee on 
Aviation and Aircraft Fire Protection: 
“Fire Hazard of Fueling Aircraft in the 
Open’’ (No. 81, March 1952, 4 pages). 


British Ministry of Fuel and Power 


Safety inMines Research Establishment 


H. T. Ramsay, Director 
Portobello Street, Sheffield 1, England 


The Establishment is a British gov- 
ernment laboratory. It tests a wide 
variety of equipment used in mines for 
purposes of certification or approval. 
Examples are mine rescue apparatus, 
electrical apparatus, mine supports and 
wire ropes. Specific and general re- 
search is done on mine fires, dust ex- 
plosions, gas explosions, problems in 
safe use of explosives in mines and re- 
lated metallurgical, chemical and other 
investigations. 


The Establishment’s research labora- 
tories are at Sheffield. C. A. A. Wass 
is Deputy Director. There is a research 
station at Harpur Hill, Buxton, Eng- 
land, in charge of Dr. E. M. Guenault, 
Deputy Director. The total Establish- 
ment numbers approximately 360 per- 
sons, 175 of whom are professional. At 
the Buxton station there is a fire research 
section with about 1,700 square feet of 
building space and an_ underground 
roadway 700 feet long and several acres 
of open space. It has nine professionals 
and three other persons on its staff. 


Work of the Establishment is sum- 
marized in an Annual Report. The 
1954 Annual Report is 100 pages and 
may be purchased from H. M. Station- 
ery Office, York House, Kingsway, 
London, W. C. 2, England, 4 shillings 
postpaid. In the United States it is 
available from British Information Serv- 
ices, 30 Rockefeller Plaza, New York 
20, N. Y., for 72 cents. 


Individual studies by the Laboratories 
or Station are presented in Research 
Reports, which are described in a list 
obtainable from Technical Information 
Section, Safety in Mines Research 
Establishment, Portobello Street, Shef- 
field 1, England. A few representative 
titles are, No. 46, Dispersion of Dust by 
Blast (1952), No. 58, A Standard Appar- 
atus for Determining the Inflammability 
of Coal Dusts and Mine Dusts (1952), 
No. 90, Ignition Hazard from Sparks 
from Cast Alloys of Magnesium and 
Aluminium (1954), 





Roof Vents for Fire and Smoke 
By Maurice C. Kirkpatrick 


Wasco Products, Incorporated 
Wasco Chemical (Canada), Ltd. 


There are about two million fires of 
all types each year in the United States. 
I have been told that fires are started by 
men, women and children. Without 
fixing the blame on anyone, we know 
that almost 20 per cent of the damage of 
all these fires is caused by only about 300 
of them. I wish to draw your attention 
to these “‘large loss’’ fires. 


Our state and municipal codes go to 
great lengths to protect occupants and 
contents of buildings against structural 
failure at the time of a fire. Our en- 
forcement officials have likewise con- 
centrated on maintaining, under fire 
conditions, structural integrity. Yet 
appalling disasters have occurred when 
fires developed and structural failure 
did not result. We need to do more to 
protect the occupants and contents of a 


building. 


The products of combustion from un- 
controlled fires in a building heat the 
air, produce smoke and explosive gases 
which pack under a roof, build up mush- 
rooming heat and pressure, and often 


explode in flash fires that cause deaths. 
These same conditions make fire fight- 
ing in the building affected intolerable. 


Basic Principles of Venting 


We must assume that all fires cannot 


be prevented and plan in advance to 
limit their size and spread. In thinking 
of ways and means to do this, it is con- 
structive to start with basic principles 
and apply them as simply as possible. 


Based on an address presented by the author at 
the 60th Annual Meeting of the NFPA held in 
Boston, Mass., June 4-8, 1956. 


We are familiar with the ordinary 
household fireplace and we understand 
what happens as logs burn in a hearth. 
Might it not be possible to create tem- 
porary fire- 
places in other 
areas of build- 
ings that 
might be haz- 
ardous if an 
unfriendly fire 
develops? 

Under such a 

scheme, burn- 

ing and ex- 

haust would 

be effected as 

in a fireplace. 

Each fireplace 

has a_ hearth. 

If we increas- 

ed the size of 

the hearths and planned our floor 

area to be in “‘hearth’’ modules, each 

module with its own stack, we would 
theoretically approach ideal circum- 

stances. Is this practical? If it is, we 

would then have the total floor area of 

a building simulating dozens of fire- 

— ready to go into action when 
urning starts. 


In order to simplify the circumstances 
and make the principles obvious, let us 
consider a single-story building. If a 
roof were on rollers, we could merely 
roll the roof off the building and have a 
fire burning in the open atmosphere. 
I do not need to belabor the advantages 
of fire fighting under these circum- 
stances. Since such an arrangement 
would be both fantastically expensive 
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to build and impractical to operate, 
maybe we can arrange to remove a sec- 
tion of the roof at the critical spot. 
This will accomplish the same thing 
and bring the economics of planning and 
construction into something that is 
reasonable. 


We are familiar with the time- 
honored monitor which gives light to 
the area below and which has glass or 
other material that can be broken by 
fire fighters at the time of a fire. The 
effectiveness of these monitors has not 
been all that is desired. Primarily this 
is due to the difficulty of locating large 
penthouse structures over areas where 
most needed. Architects and owners 
have insisted that such roof super- 
structures be located with a degree of 
symmetry in the building design. We 
have found that the hazards of the 
occupancies do not go hand in hand 
with symmetry of architectural design. 
Economics have dictated that such 


penthouses should be located along the 
center of a large roof. Fires that have 


started in the extremities of the build- 
ing have travelled long distances before 
they reached these monitors. 


Many of these large monitor roofs are 
void of draft curtains. Perhaps the 
effectiveness of these oversized units 
could be increased if the path of heat 
and smoke were planned in advance and 
the draft curtains installed to insure 
their operation as a vent. It seems 
more reasonable, on the other hand, 
that small chimneys or vents can be 
spotted over the whole area and thereby 
do the exhaust job at whatever location 
is desired. 


Applying Engineering to Roof Venting 


In order to have these roof vents do 
their job as soon as a fire starts, it is 
quite possible to have covers which 
open automatically. Counterweights 
or springs can load these covers and 


releases can be fusible links. These 
covers could be arranged to open within 
a matter of seconds after the exposure 
develops. As soon as a roof vent opens 


and a fire starts to exhaust through this 
opening it is obvious that a draft will 
develop in the area below. 


Does this draft produce a new hazard? 
If the smoke and products of combustion 
are to go out through the roof, a supply 
of air must come in to the fired area in 
order to take the place of the exhausting 
gases. This draft is not a hazard but a 
tool to be used to hold the spread of fire 
in check. 


A bonfire in the open area of a field 
or forest is carried in the direction of 
the apticwe - wind. It is true that hot 
air is rising from the fire and a draft of 
cool air is moving across the ground to 
the base of the fire. This draft, how- 
ever, is of less velocity than the over-all 
prevailing wind and we find our bon- 
fire soon spreads with the wind to adja- 
cent combustible material. 


In a household fireplace, air is being 
exhausted right above the flame and the 
draft is along the floor to the fire and 
then vertically to the atmosphere. If 
the fire is to spread to adjacent com- 
bustible materials it must spread against 
the safeguards of the fireplace. If the 
products of combustion from the fire do 
not go vertically to the atmosphere, 
then they spread along the roof of the 
building with the resulting damage 
which is familiar to all of us. 


If we locate roof openings with air 
flow in mind, we can plan the locations 
of our vents to minimize danger to per- 
sonnel and damage to material occu- 
pancy. Opening the roof with drawing 
instruments in the quiet of an engineer- 
ing office should give us better judg- 
ment than opening the same roof with 
axes in hectic darkness and while a fire 
builds up. Where nearby structures are 
a problem, there is danger of firebrands 
exhausting from these roof vents. 
Restrictions are now placed on the 
distance between roofs with openings 
and other buildings. These restrictions 
should be observed. 


It may not be possible to plan a roof 
vent for every spot hazard in a particu- 











A combination of roof vents and sprinklers 
to restrict fire spread is urged by the author. 


lar business. In such cases the products 
of combustion from the fire may be 


channeled to the nearest fire vent by 
means of draft curtains hung from the 
ceiling. These draft curtains will 
channel the products of combustion 
along the ceiling to a roof opening in a 
similar manner that floor drains and 
floor grading will control the spread of 
water on a floor. 


As in a floor, roof ‘‘fire-drains’’ 
may need to be continuous *‘‘trenches”’ 
similar to fire breaks. They may be in 
the center of bays with the flow of heat 
channeled to central points. Again 
good planning in the quietness of an 
engineering office should be superior to 
the eratic use of axes at the time of an 
exposure. Even though we have limited 
the spread of the fire, we still do not 
have the means to extinguish unless 
sprinklers or other equipment are 
brought to bear upon the exposure. 


Venting Standards Needed 


Installation standards for roof vents 
are badly needed. The contents in a 
building can be evaluated in terms of 
burning rates — British thermal units 
(Btu's) per hour or per minute. When 
the number of Btu’s per minute output 
from a fire has beer determined, the 
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area required to exhaust this heat per 
minute can be determined. The fire 
load in a building expressed in pounds 
combustible per square foot will not 
give arate of burning. We must deal in 
terms of cubic feet of gases per minute. 


Figuring Venting Requirements 


The engineering involved to figure 
the cubic feet of combustible gases ex- 
hausting from a given material is ex- 
tensive. Not many people have time 
for such studies. A simple basis of 
checking roof venting area to floor area 
may be helpful. There is a danger, 
however, that this part of the problem 
may be oversimplified. 

The development of sprinkler stand- 
ards and the problems involved in 
standards for fire vents are much alike. 

It seems to be reasonable that roof 
vents having ‘‘x’’ square feet of open- 
ing can be located over hazards requir- 
ing sprinkler systems of ‘'x’’ square foot 
coverage. The similarity of engineer- 
ing is striking. We space sprinklers on 
the basis of light, moderate, and extra 
hazard occupancies. In much the same 
way, we may establish vent areas on 
the basis of light, moderate, and extra 


hazard occupancies. It does not follow 
that because a sprinkler head of *‘x’’ 
gallons per minute will handle 130 
square feet of floor area, that the same 
sprinkler head giving “‘2x’’ gallons per 
minute will be effective over a floor 
area of 260 square feet. If a venting 


proportion of one square foot of roof 
opening to 100 square feet of floor area 
is effective it does not follow that two 
square feet of venting area will be 
effective over 200 square feet of floor 
area. One roof vent of 16 square feet 
may be correct in an area 50 feet by 
50 feet but there is no reason to assume 
that one roof opening of five times that 
size will operate successfully in an area 
five times larger. Again, the similarity 
to sprinkler planning is pertinent. 


Venting Seen Aid to Sprinklers 


Sprinkler systems may be more effec- 
Since heat is held 


tive with roof vents. 
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within the area of the fire and vent, it 
will not fuse sprinkler heads that would 
be outside the actual fire zone. We 
know from tests already run that well- 
designed draft curtains will stop about 
50 per cent of the sprinklers from fusing 
as would otherwise fuse. This condi- 
tion will conserve water for effective 
use and minimize water damage. 


A question arises as to venting veloc- 
ity if sprinklers are effecting a cooling 
action on the fire. If the static pres- 
sure of the venting draft drops due to 
the cooling effectiveness of the operat- 
ing sprinklers, it simply means there is 
less heat and therefore the rate of dis: 
charge of gases will be less. Likewise, 
if the venting reduces temperatures so 
that surrounding sprinklers are kept 
below their fusing temperature, then 
these heads will not fuse. 


Vents as Substitutes for Walls 


Our wide-open single-story industrial 
buildings do not present problems 
which are difficult. We are faced with 
the loss of traditional fire walls in many 
of these buildings and we simply must 
do something to simulate the effective- 
ness of these traditional fire stops. A 
resumé of the ventilation requirements 
that are now scattered throughout our 
codes seems to indicate that information 
is available to do an effective job on this 


type of building. 


Fire walls have constituted a second 
line of defense for our sprinklers. We 
now need to find a substitute for the 
fire walls and retrieve our second line 
of defense. If venting does not fulfill 
all our expectations, we should consider 
whether it will delay fire progress. If 
it does, this will permit manual fire 
fighting to continue longer. Maybe it 
will serve a real need if the exhaust of 
smoke maintains good visibility. 

Mullti-Story Buildings 

The fire venting of a multi-story 
building presents additional problems 
which will cause some changes, partic- 


ularly in the location of stair wells, 


elevator shafts and utility shafts. Since 
human safety is a prime consideration, 
shafts for exhausting the products of 
combustion cannot be exit ways. Per- 
haps alternate shafts will have to be 


developed so there will always be exit 
shafts free of combustible products. 


Fire Vents vs. Air Conditioning 


I, personally, do not look with too 
much favor on the use of air condition- 
ing and ventilating systems as a means 
of exhaust. It would seem to be pro- 
hibitive in cost to insure that such 


equipment operate: during a fire condi- 
tion. Also, there is an incompatibility 


between movement of air under gravity 
and movement of air under power 
exhaust. 





Schematic drawing of large area industrial building showing application of principles 
of roof venting. Gray divisional lines represent draft stops which aid efficiency of sprinkler 


protection and venting arrangements. 
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Test fires have been conducted using automatically operable roof vents to exhaust heat 


and smoke in typical industrial type buildings. 
fire chiefs. 


Roof Design Changes Indicated 


For many years, stress has been placed 
on the necessity of having adequate fire 
resistance in our roof structures. May- 
be we should drop this line of thinking 
for one in which we expect a fire to go 
through the roof structure but with the 
extent of the exposure minimized by the 
use of fire vents and draft curtains. 
Are we wise in turning our buildings 
into potential bombs which may liter- 
ally explode when a severe fire exposure 
condition develops? 


There are indications that roof vents 
may relieve heat so that supporting 
steel and structural members will last 
longer under fire conditions. If this is 
so, we should do some new thinking 
on fire ratings of building materials 
where venting facilities are available. 


Vents are Economically Feasible 


My personal analysis of fire venting 
indicates that most buildings at the 


This is one of the tests being observed by two 


present time can be fire vented for less 
than one-half of one per cent of the in- 
sured valuation of the building and its 
contents. If competent engineers an- 
alyze the situation carefully and design 
so that the fire loading is well balanced 
with the structure, it is quite possible 
to reduce construction costs so that 
adequate fire protection can be gained 
from the savings which are developed. 


Much of our effort has been directed 
to detailed analysis of what materials 
we are using in our buildings. We go 
into a maze of tests about what we shall 
use. I suggest that we do more think- 
ing and planning on how we use our 
materials and equipment. Good hows, 
and not so many whats, will bring 
about an effective reduction on these 
300 large fires each year. 


Men, women and children can stop 
fires if they are really determined to 
do so. 
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Fire Tests Fire Retardant Treated Wood 





The intensity of the heat generated by the fire is indicated by the icicies of melted mineral 
insulation beneath the subflooring, as indicated in this photograph. 


This fire involved fire retardant im- 
pregnated three-quarter-inch Douglas fir 
plywood and similarly treated 2- by 12- 
inch pine floor joists. Despite con- 
siderable flame exposure, the resultant 
fire did not coat appreciably beyond 
the area initially exposed and, despite 
delayed detection, the smoldering fire 
was easily extinguished with buckets 
of water. 


The fire occurred in a service building 
under construction for the Koppers 
Company, Inc. in Kansas City, Missouri 
on December 19, 1955. Since Koppers 
has a Wood Preserving Division and 
offers a chromated zinc chloride (CZC) 
fire retardant impregnation treatment 
(listed by Underwriters’ Laboratories), 
it is natural that this product was the 
one used. 


63 


The building was of one story, frame 
construction without foundation.* The 
principal wood used (excluding the ply 
wood subflooring) was fire retardant 
impregnated southern pine qualifying 
for the following UL fire hazard classi- 
fication: flame spread: 25-35, fuel” con- 
tribution: 5-10, and smoke development: 
20-35. These classifications are relative 
scales compared with 100 for untreated 
red oak. 


Construction of the service building 
had almost been completed and the crew 
was working on the interior of the 
building. Because of the season (mid- 
winter) two crudely constructed sala- 





* The fire retardant treatment is reported to 
provide a high degree of protection against ter- 
mites and rot. 
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mander heating units* had been set up 
to maintain proper temperature for 
plastering, and to provide a measure of 
comfort. The salamanders were oil 
drums equipped with hoods and vented 
to the outside by stove pipes. Each 
was set on four bricks. Each had a 4- 
inch base of sand and gravel between it 
and the fire retardant treated plywood 
subflooring. 


On December 19 the construction fore- 
man received a supply of petroleum coke 
for use in salamanders which was differ- 
ent from the coal coke that had been 
previously delivered. The petroleum 
coke has a lower density and higher 
burning temperature. During the night 
severe overheating occurred, so severe 
that despite the sand and gravel insula- 
tion beneath the salamanders, the tem- 
perature rose above the ignition point 
of the plywood subflooring. When the 
subflooring was sufficiently weakened 
by burning and charring, it gave way 
and the salamanders, sand and gravel 
dropped through to the ground beneath. 
Actually, the fire was not discovered 
until the construction foreman came to 
work the next day. On entering the 
building, he found all the rooms full of 
smoke. However, he was able to ex- 
tinguish the few live coke coals and 
wood embers with several buckets of 
water. 


When appraisal of the damage was 
made, it was found that the pressure 
treated fire retardant plywood used as 
subflooring, and the similarly treated 
pine joist beneath, had been damaged 
only where they had come in direct 
contact with the overheated salaman- 


ders. It was clear that the fire retardant 


* One city code specifies that salamanders should 
be at least 18 gauge, U. S. standard, heavy sheet 
metal with all joints riveted or welded and sup- 

rted by non-combustible legs, at least 18 inches 
in height. 


Taken after cleanup, this photograph shows 
the limited damage to the treated plywood sub- 
flooring in the second room affected by the fire. 
The salamander and the sand and brick which 
served to insulate the salamander from the 
plywood subflooring have been cleared away. 


wood had prevented the spread of the 
fire beyond the area directly affected. 


It developed that on the day prior to 
the fire, pipe fitting crews were making 
subassemblies of copper pipes in the 
immediate vicinity of one of the sal- 
amanders, using an acetylene torch for 
soldering. In direct violation of all 
safety regulations they failed to close 
the valves at the top of the cylinders 
and left the attached rubber hoses to the 
torch lying close to the salamander. 
When the salamander became over- 
heated, the acetylene and oxygen hoses 
melted and the escaping acetylene gas 
ignited. With the hose and acetylene 
burning, a charred streak was burned in 
the treated wood, but the flooring was 
not damaged outside the direct area of 
flame contact. It is clear, however, that 
the temperatures developed were high 
as mineral wool insulation melted and 
was found hanging as icicles around the 
burned areas. 





Classifications of Flammable Liquids — Part Il 


By J. S. Queener, Chairman 
NFPA Sectional Committee on Classification, Labeling and Properties of Flammable Liquids 


Two years ago at the 58th NFPA 
Annual Meeting held in Washington, 
our Sectional Committee on Classifica- 
tion, Labeling and Properties of Flam- 
mable Liquids reported briefly on the 
problems it faced in establishing a clas- 
sification system. A summary of these 
problems was published in the July 1954 
QUARTERLY, page 57. 


Following the Washington meeting a 
small Subcommittee was formed to 
undertake the study. W. H. Doyle of 
the Factory Insurance Association was 
appointed Chairman. Other members 
on the Subcommittee were C. H. Bunn, 
Chairman of the Executive Committee 
of the Flammable Liquids Committee; 
J. J. Duggan of the Union Carbide and 
Carbon Co.; A. F. Matson of the Under- 
writers’ Laboratories, Inc.; and Dr. 
J. W. Stillman of the du Pont Company. 


At a meeting of the Sectional Com- 
mittee held on June 3, 1956, the final 
report of the Subcommittee was ac- 
cepted in principle. It was then decided 
to submit their report to letter ballot 
by the entire NFPA Committee on 
Flammable Liquids. Further action 
will thus depend on the recommenda- 
tion made by the full Committee. This 
is only a report of progress and is 
— here to keep all NFPA members 
ully advised on the project which had 
been previously discussed in the July 
1954 QUARTERLY. 


Basic Considerations 


Many approaches to the problem 
were considered and weighed. Gradu- 
ally, certain conclusions ~*~-e reached 


Based on a Progress Report o. the Sectional 
Committee presented by the Chairman at the 60th 
Annual Meeting of the Association held June 4-8, 
1956 in Boston, Mass. 


by the Subcommittee and decision was 
made: 


1. To confine its deliberations to 
flammable liquids; 


2. To consider only the fire hazard 
characteristics of a liquid; 


3. To agree that no single character- 
istic of a liquid was possible or adequate 
to describe its fire hazard; 


4. Torule out the possibility of estab- 
lishing an empirical formula; and 


5. To select the most important 
properties which require consideration 
in grading the fire hazard of a liquid, 
with the idea of applying a numerical 
scale to each property. 


Broad Definition Adopted 


The Subcommittee proceeded on the 
basis that if a liquid has a flash point, 
it is flammable, a broadening of the 
generally accepted definition of a flam- 
mable liquid. 


Four Factors Involved 


For fire hazard classification pur- 
poses, it was decided that four factors 
inherently involved were flash point, 
vapor pressure, stability, and health 
hazard. 


Flash Point and Vapor Pressure 


In discussing each of these categories 
it was decided to combine flash point 
and vapor pressure into a single category 
of flammability. 


Because of the importance of flash 
point and its normal indication of sus- 
ceptibility to ignition, the following 
numerical scale was adopted for estab- 
lishing the category of flammability 
into which various flammable liquids 
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fell, giving the higher number to the 
greater hazard based on flash point: 


1. Above 140° F. 
2. 100° to 140° F. 
3. 73° to 100° F. 
4. Below 73° F. 


Although the Subcommittee recog- 
nized the division between advocates of 
closed- and open-cup determination of 
flash points, it decided, in the interest 
of reproducibility of results, to use one 
of the closed-cup test methods. 


Liquids coming under definition 1 
(above 140° F.) normally require heat- 
ing for ignition. No recommendation 
was made to establish a top flash point 
limit, such as 200° F., because of the 
basic definition previously mentioned as 
to flammability. 


Liquids coming under definition 2 
(100°—140° F.) normally require heating 
or exceptionally high ambient tem- 
peratures before they can be ignited. 


Liquids coming under definition 3 
(73° — 100° F.) will usually be ignitible 
at normal ambient temperatures of 
northern summers and at workroom 
temperatures. 


Liquids coming under definition 4 
(below 73° F.) will be ignitible under 
almost all conditions of ambient tem- 
peratures except northern winters. The 
division at 73° F. was selected because of 
its use in England and parts of Europe 
and also by virtue of its adoption by 
the International Air Transport Asso- 
ciation. 


Division of Definition 4 Liquids 


At this point, in consideration of the 
poor reproducibility of flash points at 
temperatures below 32° F., a break ap- 
pears desirable because of the much 
greater volatility of liquids having very 
low flash points. Accordingly, it was 
decided that this breaking point should 
be at the absolute vapor pressure of 14.7 
pounds per square inch at 100° F. based 
on the Reid Method, or for the com- 
mercially pure chemical compound, its 


boiling point. Definition 4 liquids are 
thus divided as follows: 


4. Flash point below 73° F. — and 
boiling point 100° F. and above or 
Reid vapor pressure below 14.7. 


4-P. Flash point below 73° F. - 
and boiling point below 100° F. or 
Reid vapor pressure between 14.7 
and 40. 


One of the Subcommittee felt that 
vapor pressure should not be combined 
with flash point as a flammability cate- 
gory but should be considered separately. 


Stability of Flammable Liquids 


The next category, stability, involves 
a different scale of values. While the 
Subcommittee decided that basically a 
liquid is either stable or unstable, a 
numerical grading in 4 parts could be 
made based on the conditions which 
cause an unstable liquid to react. 


An unstable flammable liquid was 
defined as one which, when heated, or 
in the absence of an inhibitor, or in the 
presence of contaminants, or in contact 
with noncompatible materials of con- 
struction, may produce a heat releasing 
reaction or a decomposition. Defini- 
tions were given to heat reactions, in- 
hibitors, contaminants, and noncompat- 
ible materials. 


The os gradings on stability 
were recommended: 


1. Normally stable liquids; 


2. Liquids reactive only in the pres- 
ence of strong contaminants or 
catalysts; 


. Liquids reactive in the presence of 
contaminants, including water as 
a contaminant, or becoming self- 
reactive at elevated temperatures 
and/or pressures; 


. Liquids which can be detonated 
by shock; that will detonate by 
self-reaction under conditions of 
pressure and temperature beyond 
established safe limits; that require 
control of temperature, dilution, 
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or suitable inhibitor for storage or 
handling at normal atmospheric 
temperature; and that will de- 
compose when concentrated. 


Health Hazards 


The last category of health hazard is 
one which the Subcommittee feels im- 
portant to fire hazard classification but 
recognizes that professional advice on 
grading is needed. The concept of 
health hazard embraces a short time or 
acute exposure such as might be expe- 
rienced by a fire fighter, rather than a 
continuing or chronic exposure. Haz- 
ards of products of combustion were not 
primarily considered. 


The numerical grading suggested is 
as follows: 


1. Low Hazard — No residual injury 
is to be expected, even if no treat- 
ment is applied. 


2. Light Hazard — Minor residual 
injury may result if no treatment 
is applied. 

3. Major residual injury may result 
if no treatment is applied. 


4. Major residual injury may result 
in spite of prompt treatment. 


Identification System Proposed 


The Subcommittee further proposes 
the development of an identification 
system. Identification or symbolization 
should not be confused with a labeling 
system which is specialized, compli- 
cated, and the subject of laws, ordi- 
nances, regulations, and recommenda- 
tions from many groups. The — 
would be to transmit the method of 
classification by a simple means to 
people who might be involved. A 
colored band, circle or other geometric 
figure is suggested with a separate color 
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for each category, and the appropriate 
numerical grading superimposed over 
each color. Colors proposed are red for 
flammability, yellow for stability, and 
blue for health hazard. 


Subcommittee Recommendations 


In conclusion, two recommendations 
are made: 


1. That the Flammable Liquids Com- 
mittee request the NFPA Board of Di- 
rectors to establish a permanent com- 
mittee to expand the above classifica- 
tion so that it may also be used to grade 
the fire hazards of combustible gases 
and solids. (This subject is on the 
Board agenda for its July 1956 meeting.) 


2. Advice is requested as to the 
desirability of including a fourth cat- 
egory on fire fighting. The develop- 
ment of such a category would depart 
from considering only the inherent 
characteristics of a liquid since it 
would relate to characteristics where 
water is applied at time of fire. Such 
a category could be as follows: 


1. Can be extinguished with water; 


2. Probably cannot be extinguished 
with water, but water may be 
used for cooling; 


3. Releases irritants when water is 
used; 


4. Water reacts violently or releases 
intoxicants or accelerates fire. 


It is hoped the thoughts expressed 
above will be the start of a more con- 
structive and realistic system of clas- 
sifying the fire hazard characteristics of 
flammable liquids. Comments and sug- 
gestions from readers are welcome and 
may be addressed to Mr. Miles E. 
Woodworth, NFPA Flammable Liquids 
Engineer at the NFPA Executive Office. 









Automatic Sprinklers — 


the Guardians of Lives and Property 
By T. Seddon Duke 


President, Star Sprinkler Corporation 
President, National Fire Protection Association, 1954-1956 


The fire protection efficiency record 
of automatic sprinkler systems is al- 
most unbelievable. It would indeed be 
difficult, if not impossible, to name a 
like system having a record of 92.6 per 
cent satisfactory performance over a 
space of more than fifty years. 


Wastefulness, through fire loss, can 
definitely and seriously harm our econ- 
omy. Every nation, no matter how 
wealthy, should be dedicated to the 
preservation of its assets from destruc- 
tion by fire. Certainly among these 
assets are the lives of our people, our 
physical property, the preservation of 
our employment opportunities and the 
safeguarding of that which is manu- 
factured and stored for a possible disas- 
ter emergency. 


The preservation of none of these 
things concerns the question of fire 
insurance savings which has, to date, 
played an important part in the sale of 
automatic sprinkler systems. A careful 
résumé of the situation will definitely 
reveal that while insurance savings 
have made possible the sale of a great 
many installations, these installations 
have also saved countless lives and 
millions of dollars. 


In this article, I would like to explode 
a few myths concerning sprinklers. 


One in 3,325,000 Opens Accidently 


The records of the Factory Mutual 
Fire Insurance Companies report that 
only one automatic sprinkler head in 


Based on an address presented at the 60th Annual 
Meeting of the NFPA held in Boston, Mass., 
June 4-8, 1956. 
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3,325,000 a year opened due to mechan- 
ical defect. This truly remarkable 
record shows how unfounded is the fear, 
sometimes expressed, that automatic 
sprinklers may open accidentally and 
cause water damage. 


Water Charges 


There are often questions concerning 
water charges for sprinklers and the 
attitude of public and private water 
companies. The automatic sprinkler 
industry is troubled at times in securing 
what we consider a fair break from the 
ag and private water companies. 

he industry feels that a great deal of 
this trouble is due to a lack of under- 
standing and a lack of a proper apprecia- 
tion of the value of sprinklers. It is 
instantly apparent that if there is any 
considerable charge for water service 
connections for fire sprinkler systems, 
the cost of automatic sprinkler installa- 
tions would become prohibitive. As a 
matter of fact, the installation of auto- 
matic sprinklers can and does save water 
companies many thousands of dollars. 
While an owner of a property might 
object to the cost of the water supplies 
to an automatic sprinkler system, what 
would be his reaction if he had a fire 
and was charged for the thousands of 
gallons of water it would be necessary 
for the Fire Department to use in 
extinguishing that fire? 


Property owners, through the instal- 
lation of automatic sprinklers, not only 
are preserving their assets but are as- 
sured that in case of a fire a minimum of 
water will be used. In unsprinklered 
properties, not only does the owner risk 
heavy losses but the water company 
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stands to lose a great deal because of the 
amount of water usually necessary for 
the Fire Department to use in extinguish- 
ing the fire. In addition to this, the 
taxpayers would be out of pocket be- 
cause of the activity of the Fire Depart- 
ment involving possible injury to per- 
sonnel and surely considerable wear 
and tear on the fire apparatus. 
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It should be apparent that every local 
water department has a very tangible 
interest in promoting automatic sprin- 
Water departments 





an- 


ible 







2ar,# kler installations. 
itic} should be kept fully posted on the 
ind | history of this form of fire protection, 





how it functions, its physical charac- 
teristics and its experience record. They 
should realize that automatic sprinklers 
are operating only where a fire actually 
exists, with the water coming from a 









ter § half-inch nozzle and they should com- 
ler} pare this with their records of water 
ng § consu = when fire departments are 
he f required to use hose streams to combat 





fires in unsprinklered properties. 


In the final analysis, automatic 
sprinklers are the most valuable auxili- 
aty any water supply system can have 
insofar as it applies to the fire service 
obligation of any water department. 
It is especially valuable in the congested 
or high-value areas of a city’s business 
district as every properly equipped 
sprinklered building forms a barrier or 
fire stop against the threat of a confla- 
gration. Conflagrations not only ex- 
haust water supplies in their destruc- 
tion of large property areas but they 
also inflict heavy damage to water 
supply equipment, in broken mains, 
_ connections, gate valves, meters, 

by falling walls and collapsing 
als. The replacement cost of water 
department equipment, after any major 
fire, can far exceed the cost of water 
service to sprinkler systems. 
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Store Basements 





One of the greatest fire problems in 
our cities today is the large number of 
basements in our commercial buildings. 
Most important is the hazard they 






oo 3 Ve Om, & 








AUTOMATIC SPRINKLERS 69 


present to the human fire fighter. Fire- 
men simply cannot enter many of these 
basements at time of fire without un- 
acceptable risks. In such locations the 
automatic sprinkler should be the first 
line of fire ion In some instances, 
it might be possible to provide sprinkler 
protection to an entire business block 
supplied from one adequate connection 
to the city mains, backed up by fire 
department connections into the sys- 
tems provided. This technique would 
deduct a considerable amount from the 
cost of individual installations with 
individual water supplies. 


Fire statistics continue to show an 
alarming increase. The NFPA reported 
that there were 1,993,300 fires in the 
United States in 1954, causing a loss of 
$1,016,915,000! Reduced to figures that 
are a little more understandable, this 
means that we are having on the aver- 
age of 5,460 outbreaks of fire every day 
and these fires are causing a loss of 
nearly $3 million every day. Despite 
the enormity of these figures, the true 
loss could be ten times $1,016,915,000. 
No consideration is given to the many 
intangibles not directly involved in 
fire losses — such as the 11,475 persons 
burned to death; the hospitalization 
charges for hundreds of thousands in- 
jured; loss of manhours; the loss from 
destroyed businesses and other things 
too numerous to mention. 


One of the most impressive statements 
on the significance of our national fire 
loss was contained in the June 1948 issue 
of the magazine ‘‘Purchasing,’’ from 
which we quote: 


‘The fire record loss of the United 
States in 1947, by comparison, was 15 
per cent greater than the whole farm 
income of New England in 1946; forty 
per cent greater than the total educa- 
tion budgets of all American cities over 
25,000 population in 1945; fifteen per 
cent greater than the total taxes of the 
Electric Utility Industry in 1946!"’ 


These comparative figures, terrifying 
as they are, have been broken every 
year since their publication in 1948, 
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In line with our unlimited freedom, 
probably an owner of a commercial or 
industrial enterprise has the right to 
allow his er to be destroyed by 
fire, provided, of course, that in so 
doing he does not do damage to the 
property of his neighbor and also pro- 
viding that he has no regard for the 
paychecks of his employees or his 
standing in the community. However, 
when you are considering the question 
of safety to life, that is something en- 
tirely different. It is time we all work 
together statewide and locally in an 
attempt to provide sprinkler protection 
for all places of public assembly, 
whether they be nursing homes, homes- 
for-the-aged, hospitals, schools, hotels, 
auditoriums, or any other type of public 
gathering place. This is a humane ap- 
proach to something much neglected 
and against which barriers are con- 
stantly erected. 


Fire prevention should continue to be 
the first interest of every one of us but 
despite the efforts of us all, fires last 
year cost almost 12,000 lives and did 


more than a billion dollars of property 
damage. 


While we are wondering about the 
enormity of these losses, give a little 
credit to our friend the automatic 
sprinkler. It is estimated that today 
$100 billion in physical property are 
protected by automatic sprinklers. The 
greatest measure of control over our 
fire waste has been by automatic sprin- 
klers incommercial and industrial prop- 
erties. Automatic sprinklers are the 
true solution of the fire problem and 
proof of this is found on every side. 
Automatic sprinkler protection is a 
necessary supplement to the general 
system of public fire defense and has, on 
thousands of occasions, relieved the fire 
departments from fighting what could 
have developed into conflagrations. 


He is a wonderfully efficient little 
fellow — the Automatic Sprinkler . . . 
this watchman who never sleeps. He 
is truly our first line of defense against 
fire. When he is central station super- 
vised, he provides the greatest safety 
against destruction by fire ever devised. 


Book Reviews 


With this issue of the Quarter ty, the editors are inaugurating 
a Book Review section which we hope will be of interest and 


service to our readers. 


Impact of Air Attack in World War Il, 
Selected Data for Civil Defense Plan- 
‘ning (several volumes of series listed 
below). Published by United States 
Government Printing Office, Washing- 
ton 25, D. C. 


Nowhere is the ponderousness of government 
operations better illustrated than in the slowness 
with which technical information on World War 
II civil defense has been made available. Much 
useful information was collected immediately fol- 
lowing World War II by special teams of experts 
associated with an official Army Air Force project, 
the United States Strategic Bombing Survey. 


These teams investigated the effects of bombing, 
particularly in Germany and Japan. Work was 
also done by teams of the British Home Office. 
A few bits and pieces of information from these 
studies became available in official reports. The 
NFPA brought together some people who par- 
ticipated in USSBS fire studies at the 1946 Annual 
Meeting of the Association, ten years ago, in 
Boston, and these and some supplementary papers 
are assembled in a book, Fire and the Air War, 
edited by Horatio Bond, Chief Engineer (1948, 
274 pages, $4.00). 


A great mass of valuable, originally compiled, 
technical data was never generally available, 
although small editions of some of these docu- 
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ments had limited circulation, particularly among 
the people who had dies on the studies. 
Among these might be mentioned a number of 
volumes of extreme practical value. These in- 
clude: Reports of the Physical Damage Division 
of USSBS: The Effects of the Atomic Bomb on 
Hiroshima (three volumes) and on Nagasaki 
(three volumes); the Hamburg Field Report, 
Vol. I, of the USSBS Civil Defense Division; Brit- 
ish Bombing Survey unit report on the Effects of 
Strategic Air Attacks on German Towns; and the 
report translated from German of the Police 
President of the city of Hamburg, Germany, on 
the large scale raids on Hamburg in July and 
August 1943. The significance of these docu- 
ments is that while they cover civil defense meas- 
ures related to weapons and tactics of World War 
II, they nevertheless establish principles applying 
to a new problem. Civil defense appeared seri- 
ously as a new and troublesome problem of modern 
war for the first time in World War II. 


People concerned have urged the various mili- 
tary and civilian agencies, which have had re- 
sponsibility for civil defense in the United States, 
to make these and other technical studies avail- 
able for the benefit of those who might be trying 
to figure out both a general program and opera- 
tional details of civil defense. The documents in 
question have all been in printed form since 1945 
in the case of the U. S. reports mentioned above, 
and since 1946 in the case of the British report and 
the translated report on Hamburg 


It has been for the most part a simple matter of 
republication. Some argument, not too vigorously 
raised from time to time, has been that there were 
classification difficulties in some cases, but the 
reports most immediately needed for civil defense 
planning involved little that justified classifica- 
tion. The republication costs in some cases were 
substantial, as such things go, but while those 
responsible for national civil defense in the 
United States were willing to recommend money 
for other purposes, they did not see fit to recom- 
mend that funds be allocated for this obviously 
useful purpose. In the meantime millions of 
dollars have been spent on civil defense projects. 
It is quite likely that some of this money might 
not have been spent, or might have been spent 
differently, if these basic documents had been 
more widely available. 


The United States Federal Civil Defense Ad- 
ministration did however, in 1952, make arrange- 
ments for summarizing these reports to produce a 
series of volumes containing selected data for civil 
defense planning. Stanford Research Institute 
undertook the preparation of this series of volumes 
under contract. It employed the Institute of Re- 
search of Lehigh University to do the work on 
physical damage covered by the volumes. The 
work of Stanford and Lehigh therefore provides 
in summary form some of the information from 
the technical reports available. While these sum- 
maries do not give the reader the original material, 
they nevertheless provide some information and 
arrange it logically for study. 


All of the foregoing is simply to provide back- 
ground for the announcement wha can now be 
made that some of the volumes prepared by Stan- 
ford and Lehigh have been published and are 
available from the Superintendent of Documents, 
United States Government Printing Office, Wash- 
ington 25, D. C. This last operation has taken 
some two years as FCDA has had the volumes 
since 1953. The published series is still incomplete 
as it still lacks at least two volumes in which 
there are data on fires and fire departments. The 
official wheels will eventually grind these out to 
accomplish by a complicated process what could 
have been simply done ten years ago. 


The United States Government Printing Office, 
in December 1955, issued the first edition of its 
Price List 84, Atomic Energy and Civil De- 
fense. Readers who wish a complete listing of 
these particular volumes and others on civil de- 
fense or atomic energy should write to Superin- 
tendent of Documents, Washington 25, D. C., for 
a copy of this official list. 


The volumes now available are the following: 


Impact of Air Attack in World War II: 
Selected Data for Civil Defense Planning, 
Division I: Physical Damage to Structures, 
Facilities and Persons, Volume I: Summary 
of Civil Defense Experience. 1953. 87 pages. 
45 cents (This volume makes reference to Volume 
II; Amount and Extent of Physical Damage. 
Volume II is not yet listed as being available by 
the Government Printing Office. Volume I, how- 
ever, notes that the material on fire fighting is to 
be found in Parts 3 and 4 of Volume II. Volume 
III is not identified). Volume IV: Evaluation 
of Source Material. 1953. 10 pages. 10 cents 
(This publication is mostly duplicated in the Final 
Report listed below.) 


Impact of Air Attack in World War II: 
Selected Data for Civil Defense Planning, 
Division II: Effects on the General Economy, 
Volume I: Part 1, Economic Effects — 
Germany. 1953. Pages 277-444. 75 cents. 
Volume I: Part 2, Economic Effects — 
Japan. 1953. 330 pages. $1.50 (These volumes 
describe various features of plant protection, 
utilities and public fire department and water 
supplies. Many of the observations were made 
by observers without fire experience.) 


Impact of Air Attack in World War II: 
Selected Data for Civil Defense Planning, 
Division III: Social Organization, Behavior 
and Morale under Stress of Bombing, 
Volume I: Public Attitudes and Behavior. 
1953. 271 pages. $1.25. Volume II: Organi- 
zation and Adequacy of Civilian Defenses. 
1953. 209 pages. $1.00 (These volumes contain 
some dramatic accounts of how people behaved 
in fires, but the information is fragmentary.) 


Impact of Air Attack in World War II: 
Selected Data for Civil Defense Planning, 
Evaluation of Source Materials, Final 
Report. 1953. 38 pages. 25 cents. 
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THE WEISBERG-BAER COMPANY 
protects its property Citomitically — 


gets better FIRE and BURGLARY 


PROTECTION and MaKY. 1 ¢-Xy 
aU 


a1; 


Your organization performed in a most efficient manner at the time of our 
recent fire. Prompt detection, and dispatch of the fire department prevented 
any serious ioss. We consider your automatic protection superior to other 


more costly methods. Our savings amount to $6,000 a year. 
Chak, 4 bn — 


Vice President 


One of the largest manufacturers and wholesalers of lumber, mouldings, doors 
and millwork in the New York metropolitan area, The Weisberg-Baer Company 
demands the best possible protection against fire, burglary and other hazards. 

Upon the recommendation of insurance and other fire prevention experts, 
officials of the firm decided upon complete ADT Automatic Protection, consist- 
ing of Sprinkler Supervisory and Waterflow Alarm Service for mill and storage 
buildings and Burglar Alarm Service (including photoelectric devices) to guard 
buildings and yard against trespassers. 


Why not find out what A DT can do for you? 


Whether your premises are old or new, sprinklered or unsprinklered, there is an 

ADT Automatic Protection Service to give you better protection for property, 

profits, and employees’ jobs than can otherwise be obtained, and at less expense. 
An ADT specialist will be glad to show you how combinations of automatic 

services can protect your property. Call our local sales office if we are listed in 

your phone book; or write to our Executive Offices. 

Controlled Companies of 


AMERICAN DISTRICT TELEGRAPH COMPANY 


Executive Offices: 155 Sixth Avenue * New York 13, N. Y. 


A NATIONWIDE ORGANIZATION 
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Nation Wide 
Central Station Protection Services 


Sprinkler Valve Alarm — Complete Sprinkler Supervisory — Manual Fire 
Alarm — Automatic Fire Alarm — Temperature Alarm — Oil Burner 
Supervision — Burglar Alarm — Hold-Up Alarm — Vault & Safe Protection 


Awatlalle from these nennshons of 


Central Station Electrical Protection Association 


ALBANY, NEW YORK ALBANY PROTECTIVE SERVICE 
99 Jay Street 

CHICAGO, ILLINOIS CENTRAL WATCH SERVICE 
214 West Ohio Street 

CLEVELAND, OHIO MORSE SIGNAL DEVICES 
6707 Carnegie Avenue 

DALLAS, TEXAS SMITH DETECTIVE AGENCY & 


NIGHTWATCH SERVICE, INC. 
610 N. Akard Street 


DENVER, COLORADO DENVER BURGLAR ALARM COMPANY, INC. 
422-21st Street 

DETROIT, MICHIGAN MICHIGAN STILL ALARM CO. 
10410 W. Chicago 

HOUSTON, TEXAS McCANE-SONDOCK DETECTIVE AGENCY 


1612 Austin Street 


LOS ANGELES, CALIFORNIA MORSE SIGNAL DEVICES OF CALIFORNIA 
211 So. LaBrea Avenue 


MILWAUKEE, WISCONSIN MERCHANTS POLICE SIGNAL & 


ALARM CO. 
740 No. Plankinton Avenue 
NEWARK, NEW JERSEY NEWARK DISTRICT TELEGRAPH CO. 
372 Plane Street 
NEW YORK, NEW YORK CENTRAL STATION SIGNALS, INC. 
53 West 23rd Street 
PHILADELPHIA, PENNA. OWL PROTECTIVE CO., INC. 
120 No. Camac Street 
ST. LOUIS, MISSOURI POTTER ELECTRIC SIGNAL & 


MFG. CO., INC. 
1211 Pine Street 


SAN FRANCISCO, CALIF, AMERICAN BURGLAR COMPANY, 
DIVISION OF THE PACIFIC FIRE 
EXTINGUISHER COMPANY 
165 Jessie Street 


WASHINGTON, D. C. FEDERAL ENGINEERING CO., INC. 
1004 Sixth Street, N.W. 
















Protect your plant with the same Ansul 
extinguishers that guard this big steel mill 


Well-planned safety and fire prevention 
programs are doing their share to protect 
lives, property and production schedules 
at the Great Lakes Corporation, Detroit, 
Mich., division of National Steel Corpora- 
tion. Ansul extinguishers play a part in 
this successful program. 


Your safety program deserves the best 
in fire protection. Remember, fire doesn’t 
give you a second chance. Here are three 
big reasons why Ansul dry chemical extin- 
guishers can take the worry out of your fire 
protection program and help you maintain 
a safety record to be proud of: 


First, Ansul extinguishers are dependable. 
They are always ready for action, even 
under severe exposure conditions. Weather- 
tight construction assures this depend- 


ability. Second, Ansul extinguishers are 
effective. Patented nozzles deliver either a 
straight or fan stream, depending upon the 
hazard. This is an Ansul exclusive for more 
effective fire control. Third, Ansul extin- 
guishers are backed by a five-year warranty. 
This is the best way we know of saying 
that Ansul extinguishers 
are the finest of their kind 
madeanywhere.Noother ok 
manufacturer offers this 2S 
important warranty. 


Get in touch with your 
localANsuLManthrough 
the yellow pages of your 
phone directory, or write 
direct to ANSUL CHEMI- 
cAL Company, Dept. 
QN-7, Marinette, Wis. 
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Note these Important Facts about 


Kinnear’s exclusive AKBAR 


STEEL ROLLING FIRE DOORS 


--.as tested and labeled by Underwriters’ Laboratories, Inc. 


Automatic 


d I cl i 
a case of FIRE | 1'’2-HOUR 


of rer Label 


Laboratories, Inc. is ae 
carried on AKBAR Doors : = oo 
ee aboratories, Inc. is 

for ALL Installations* in canted on tate trees 


i i For All Installations* ii 
in x e ri 0 r or nstallations* in 


* 
Fire Walls, Corridor and e X i eé r } 0 r 


Room Partitions, and 
Vertical Shaft 
Openings 


Wall Openings 


“AKBAR" Doors, 
made only by Kinnear 


‘Akbar Fire Doors'’ for openings up to 120 square feet, but not exceeding 12 
feet in width, or height, bear the label of the Underwriters’ Laboratories, Inc. 
Doors for large openings will be furnished and upon request the Underwriters’ 
Laboratories will furnish certificate of inspection, for doors covering openings not 
exceeding 24 feet in either width or height, indicating that their construction con- 
forms to the requirements of the Laboratories. 


The KINNEAR Manufacturing Co. 
FACTORIES 
2250-70 Fields Avenue, Columbus 16, Ohio 1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


INNEAR 
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VICTAULIC 
COUPLINGS * 


ROUST-A- 
BOUT COUPLINGS * 


Style 99 for plain or beveled end pipe. 
Best engineered, most useful plain end joint 
on the market. Simple, husky — easy and 
fast to install. Takes strong bull-dog grip 
on pipe. Sizes 2” to 8”. 


VIC-GROOVER 
TOOLS 


Handy, on-the-job grooving tools that do 
the job in half the time. Light weight, easy 
to handle — operate manually or from any 
power drive. Automatic groove position 
and depth. Sizes %” to 8”. 


Styles 77, 77-D for standard applications. 
Simple, fast to install—sturdy and reliable. 
Sizes %” to 30”. Style 75 Light-Weight 
Couplings for light-duty applications. Sizes 
2”, 3”, 4”. Additional styles for cast iron, 
plastic and other pipes. Sizes through 60’. 


VICTAULIC FULL-FLOW FITTINGS 


Complete line of Elbows, Tees, Reducers, 
Laterals, etc. — to fit all Victaulic Couplings. 
Streamlined for top efficiency, easy to install. 
Sizes %” to 12”. 


“APPROVED BY: 


Factory Mutual 


New York City Board of Standards 
and Appeals, Cal. #413-53-SM. 


Underwriters’ Laboratories, Inc. 


Proven for 26 years on both wet and dry Fire 
Protection Systems. Standard with most major 
sprinkler companies for bulk-run and cut-in 
piping. Victaulic Couplings are installed in 
less than one-half the time required for other 
standard pipe joints. 
THE EASIEST WAY 
TO MAKE ENDS MEET 


VICTAULIC 


COMPANY OF AMERICA 
P.O. Box 509, Elizabeth, N. J. 
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FIRE-EXTINGUISHING 
te EQUIPMENT 


Trigger CO, Squeeze-Valve Foam Pressurized Pressurized Cartridge- 
co, Soda-Acid Water Dry Chemical Operated 
Clear Water Anti-Freeze Dry Chemical 
Anti-Freeze 


Most complete on the market today, the Kidde line offers COz extinguishers with fast- 
acting trigger or squeeze-valve release in capacities of 2144 to 20 pounds. Kidde Dry 
Chemical extinguishers can be had in pressurized models of 5 and 10 pounds capacity, 
and in cartridge-operated models of 20 and 30 pounds. Kidde Wet Chemical extinguishers 
(foam, soda-acid) are available in 214 gallon bronze or stainless steel models, including 
cartridge-operated and pressurized water or water-anti-freeze units. Kidde vaporizing 
liquid extinguishers, either CTC or CBM, come in pump capacities of 1 and 114 quarts, 
pressurized in 1 and 114 quarts and 1 gallon. Kidde water pump extinguishers, in steel 
or copper cases, are available in 214 and 5-gallon sizes. 


50, 75 and 100-Lb. 150-Pound 40-Gallon 
co, Dry Chemical Foam 


For larger hazards, get a mobile unit. Wheeled CO2 units are available in 50, 75, and 100 
pound capacities, in one cylinder. 150-pound dry chemiical unit has straight stream for 
long range, or fan pattern for wide coverage. 40-gallon wheeled foam unit delivers more 
than ten times its tank capacity in fire-smothering foam. 40-gallon soda-acid unit also 
available. All give expert results even with inexperienced operator. For more information, 
write for Kidde’s Catalog P-8. 


Walter Kidde & Company, Inc. 


4 751 Main Street, Belleville 9, N. J. 
— Walter Kidde & Company of Canada Ltd. 


Montreal—Toronto 
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DONT GAMBLE WITH FIRE 


. »- Here’s Your Answer To Assured Building Fire Protection 


FACTORY MUTUAL APPROVED 
LEXSUCO CONSTRUCTIONS 


LEXSUCO ROOF VAPOR BAR- 
RIER AND SECUREMENT CON- 
STRUCTIONS make no contribution 
to the spread of fire within a building 
and eliminate hazardous combustible 
bituminous materials between a steel 
roof deck and insulation. 


... EVEN WITHOUT AUTOMATIC 
SPRINKLERS, the Lexsuco Roof 
Constructions give positive protection 
against the spread of fire on the under- 
side of a steel roof deck. 


OVER 18,500,000 SQUARE FEET of 
Lexsuco Roofs are providing fire pro- 
tection for 475 organizations . .. Such 


a 


ALUMINUM COMPANY OF 
AMERICA 

THE AUSTIN COMPANY 

CHRYSLER CORPORATION 

DOUGLAS AIRCRAFT COMPANY 

THE FORD MOTOR COMPANY 

GENERAL ELECTRIC COMPANY 

GENERAL MOTORS 
CORPORATION 

B. F. GOODRICH COMPANY 

LOCKHEED AIRCRAFT 
COMPANY 

REPUBLIC STEEL 
CORPORATION 

GOVERNMENT SERVICES 


DON’T GAMBLE WITH FIRE!... 
Investigate Lexsuco Fire Retardant 
Roof Constructions today .. . Cost is 
comparable with conventional methods. 


ceuvte tec 
ot 20 2a 8 eee @ 
e, 0 BOGE, CULATION , 
Sow eee tc’ 


STEGL ROOF DECK 





e/KOROSEAL VAPOR BARRIER 


« NON — FLAMMABLE 
LEXSUCO ADHESIVE RQO7T 





@ KOROSEAL VAPOR BARRIER 
e~LEXSUCO INSULATION CLIPS 





va - FLAMMABLE 


LEXSUCO ADHESIVE RQOTT 


For complete informa- 
tion on Lexsuco Roof 
Constructions write or 
call today. 


HERSUGO inc. 


4817 Lexington Ave., Cleveland 3, O. 











a RRR Nae re 
_ 7 errant rita i mere na ema 








@“LEXSUCO INSULATION CLIPS 
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Photomicrograph Mag. X30 shows close-knit bubble blanket of foam 


The type of dangerous oil fire that is 


KILLED QUICKLY BY | Nigerol 


Nicerol, with pH 6.8 to 7.3, does not corrode 

drums or valuable equipment. It does not 

form sludge. 3 gallons of Nicerol NLXX (3%) 

Foam Liquid with 100 gallons of water, fresh f oam 

or salt, forms |,000 gallons of close-knit foam AN D iT STAYS DEAD 
(see photomicrograph above). A Nicerol 
test can cost you nothing this way. Write 
the one word SAMPLE on your official 
stationery and we will send you, freight pre- 
paid anywhere in the U.S.A. or Canada, a 
5-gallon can of Nicerol NLXX (3%) for $20 
C.O.D. (or enclose draft). The $20 cost of 
this sample will be deducted from your first 
100 gallons or larger order for Nicerol. 


A dense blanket of adhesive, 
cohesive foam which actually fol- 
lows the fire, stifles it. outlasts it 
and prevents flashback — that’s 
Nicerol, most widely used foam 
compound in the world. 


Full technical and commercial details available trom: 


GEORGE REYNOLDS & ASSOCIATES, P.O. BOX 395, THORNWOOD, NEW YORK 
THE GENERAL DETROIT CORP., P.O. BOX 263, DETROIT 32, MICHIGAN 
THE GENERAL PACIFIC CORP.. 8740 WEST WASHINGTON BLVD., CULVER CITY, CALIF. 
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Aes le A 


/TARGARS 


, Automatic Sprinkler 


Approved by Factory Mutual Laboratories 


Listed by Underwriters’ Laboratories, Inc. 


STAR. ‘SPRINKLER CORP. 


| Westmoreland and Collins Sts. — Philadelphia 34, Pa. 


Pr seesncond in m alt Saree Cities of the United States and Canada 
an 
"4 
ES 
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what p 


In the U.S. where the individual carries a high value, Maxi- 
mum Safety is “Cheap at Any Price.” Property can be restored, 
equipment can be replaced, but a human fatality cannot be 
brought back. In cities and states, ordinances and laws pre- 
scribe Safety requirements to protect the individual—insurance 
provides restitution for property that is damaged. 

When you buy Safety Systems for Petroleum Truck Tanks— 
Go Hydraulic—Specify the S & J System of Hydraulic Internal 
Safety Valves. Hydraulic pressure is exerted in a fully enclosed 


system and is positive in operation. Its force does not have to 


be applied in a straight line, it can travel around corners—it 
goes up, over, around or under. Ask any tank builder how much 


easier and faster it is to run hydraulic lines than to install rods 


and bell cranks, sheaves and cables. 


Write in for information on the S & J Hydraulic Internal Safety 
Valve System. 


Cad ce 


BERKELEY 1,0 


Ta nae Ls 
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New Rockwood 
FOAMwater Sprinklers blanket 
burning liquids faster 


Here’s a device that combines the features of the 
well-known Rockwood FogFOAM application with 
that of the proven Rockwood WaterFOG Sprinkler! 

This new FOAMwater Sprinkler used in Rock- 
wood Fixed Piping systems offers greater protection 
for such hazards as airplane hangars, storage facili- 
ties or processes where flammable liquid and material 
are involved. 

With the new Rockwood FOAMwater Sprinkler, 
systems can be designed to apply FogFOAM, and 
apply water if the FOAM becomes exhausted. It can 
be used with Rate-of-Rise Control or manual control, 
and is designed for open head operation only. 

Tested and listed by Underwriters’ Laboratories, 
Inc., the unit after 20 minutes of running water from 
the system proved that the FOAM blanket was still 
satisfactory. 

Write for full data on this latest fire protection 
from Rockwood. 


ROCKWOOD SPRINKLER 
COMPANY 


Engineers Water... to Cut Fire Losses 


ROCKWOOD SPRINKLER COMPANY 
1653 Harlow Street, Worcester 5, Mass. 


Please send me additional information 
on Rockwood’s FOAMwater Sprinklers. 


Company 
Street 
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CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central ret Systems o 
Class ‘A’ or Class 'B’ Proprietary Fire Alarm Systems, either automatic or manxal. 


53 WEST 23rd STREET . . .. =. . NEW YORK 10, N. Y. 


Model PRS-1 
Sprinkler 


Waterflow Alarm 


This device is approved 
by Factory Mutual Lab- 
oratories and Under- 
writers’ Laboratories, Inc. 


@ This device is also 
made as Model PRT-I, a 
coded waterflow trans- 
mitter. 
5-inch size shown above. To install simply drill 
2-inch hole in pipe. 
Also made in explosion proof models. 
Made in all sizes from 2!/2" to 8". 


Has _ instantly recycling pneumatic retarding device, which prevents 
false alarms. 


Has enclosed electrical contacts for any voltage not exceeding 15 amp. 
125 volts, A.C. and '/2 amp. 125 volts, D.C. Operates on all water 
pressures or surges. 


Tempo-Set Model A 


Fire Detector 


Underwriters’ Laboratories, Inc. 
Approved. 


Self restoring and can be heat 
tested, 


Electrical contacts are silver or 
gold and are enclosed. 
Very reasonable price. 
Size is 15%" x 5" 
@ Tempo-set Model A is approved in either open or closed circuit and the 
temperature ratings are 135 and 200 degrees. 
@ Approved spacing is 20' x 20’, 
e — ratings are 125 volts | ampere, A.C. or 24 volts 0.5 ampere D.C. 
or less. 
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Couple Pipe 
the Easy, 
Low Cost Way with 


New G-B GRUVAJOINTS 


Now you can save up to 25% when 

connecting pipe for bulk runs and risers. Install Gruvajoints 
Yes, contractors are saving money every day in three easy steps 
when they use new lightweight Gruvajoints. ic 2 * oe 

There’s no flanging, no threading, no welding, 

and there’s no need for heavy chain tongs 

or pipe wrenches. Gruvajoints are truly 


the modern way to couple pipe. Write today 


Grease gasket and cen- 


for free illustrated brochure on G-B Pipe ter over pine ends. 


Coupling Products. Gruvajoints are now avail- 


able in 2”, 242”, 3”, 4”, 5”, 6” and 8” sizes. 


Lay housing halves into 
grooves and insert bolts. 


manufacturing company 
210 W. 10th St. Kansas City, Missouri equally. 


Tighten the two nuts 
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M & H Hydrants can be furnished with 
Rubber O-Rings Seals if desired. The Seal 
Plate and O-Rings replace the conventional de- 
sign of stuffing box, gland and packing. O-Ring 
Seal Plates can also be supplied for hydrants 
in service. 

The Seal Plate contains two rubber O-Rings. 
These O-Rings Seals are tight and leakproof 
and require little or no maintenance. Both 
O-Rings are made of a special compounded 
rubber plastic which does not deteriorate. Re- 
placement of the O-Rings is a simple and easy 
operation, however, if it should become neces- 
sary. For complete information, write or wire 
M & H VALVE and FITTINGS COMPANY, 
Anniston, Alabama. 


é : ‘ FOR WATER WORKS © @ILTER PLANTS 
& 4 INDUSTRY * SEWAGE DISPOSAL AND 
: we FIRE PROTECTION : 
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For nearly fifty years Globe has designed, 
manufactured and installed all types of fire pro- 
tection equipments including wet and dry pipe 
sprinkler systems, deluge systems and special 


hazard systems involving fog, foam and CO2. 


Write for free copy of “How to Detect and Stop 
Fire Automatically.” 


Manufactured and Installed By 


GLOBE AUTOMATIC SPRINKLER COMPANY 


2035 Washington Avenue 
PHILADELPHIA 46, PA. 
OFFICES IN PRINCIPAL CITIES 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


SAFER 


liquid handling 
for Industry 


THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. Stops 
wasteful dripping and slippery floors. Reduces fire 
hazard and accidents common 

to other methods of liquid 

transfer. Approved for 

handling petroleum liquids 

—ideal for many others. 

Available in 22 different 

models for ’most any use— 

from pipe lines to drums, 

or underground tanks, with 

hose or spout outlets. 

Order from your dealer, 

your oil company, or your 

Tokheim representative. 


Write factory for literature. 


oeretiat 


HAND PUMPS 


General Products Division 


TOKHEIM CORPORATION 
DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT 
1686 Wabash Avenve SINCE 1901 Fort Wayne 1, Indiana 
Factory Branch: 1309 Howard St., San Francisco 3, California 
Canadian Distributor: H. Reeder, 205 Yonge Street, Toronto 
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Don’t let it happen to you! 


Fire is unpredictable. It strikes quickly, and when and 
where least expected. Unprotected property can be 
destroyed before the fire is put under control. 

Don’t let it happen to you. Be prepared. Be protected 
with a Blaw-Knox Automatic Fire Protection System. 
Blaw-Knox will engineer and install the right type of 
system for maximum protection, at minimum cost. And 
the system will pay for itself in a few years by savings 
in reduced insurance premiums. 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
829 Beaver Avenue, N.S., Pittsburgh 33, Pa. | {9061956 
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LOW COST 


FIRE & EXPLOSION 
PROTECTION 


for FLAMMABLE 
LIQUID 
STORAGE 


US te 


Tame celulliitohatoli me Anas men acl hs 


VENT VALVES 


Flame Arrester Unit 


listed by 
UNDERWRITERS’ LABORATORIES 


Fig. No. 5800A 
Conservation Vent Unit consist- 
ing of VAREC Vent VALVE in 
combination with VAREC FLAME 


Approved by Associated Factory Mutuals oe “ ARRESTER 
Laboratories and other governing agencies. 


You can rely on VAREC CONSERVATION VENT 
UNITS to provide full fire protection on your 
liquid storage at low cost. Protection against entry 
of flame through the venting device is certain 
when Varec Flame Arresters are used. Protection 
against excessive pressure or vacuum is assured by 
the VAREC VENT VALVE. The combination unit 
gives you complete security against major hazards 
of flammable liquid storage. Average installation 
costs 1/10th of 1% of your investment in tank 
and products. Secure full details from your 
VAREC Representative or write factory. 


THE VAPOR RECOVERY SYSTEMS 
COMPANY 


COMPTON, CALIFORNIA, U. S. A. 


Cable Address: VAREC COMPTON USA 
(All Codes) 





—~— Pert wVyr:hlUhaeerlUc GSThlUcrhlUrOhlCUCCCUTUDUN”SLUlU 
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Class ‘‘A” Proprietary System 
Fully Automatic 
Sprinkler Supervision 
Fire Detection 


PROTECT YOUR PROPERTIES WITH THE BEST 
«+e AT NO EXTRA COST 


Eliminate human mistakes the ‘‘Notifier Automatic Way”’ 


Consult our engineering staff on your 
fire protection or preferred risk problems. 


Electronic or Fire Engineers: 


A unique opportunity to establish your own business 
or to act as a factory agent in new areas. 


SOME OF NOTIFIER’S CUSTOMERS 


General Motors Northwestern Bell Telephone Co. 

Union Pacific General Warehouse Corporation 

Swift and Company Carter-Lee Lumber Company 

Bendix Aviation Corp. Leonards Department Store 

Many Government Installations International Nickel Co. of Canada Ltd. 


Jones & Laughlin Steel Corp. A & P Stores 
Munsingwear, Inc. Kroger Stores 

F. W. Means and Company Bank of America 
American Community Stores Corp. Minneapolis-Moline 
Kaiser's Hawaiian Village, Hawaii Woolworth 


NOTIFIER CORPORATION 


239 South 11th St. Lincoln, Nebr. 
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In buildings of all types all over 
the nation . .. wherever “‘safe exit”’ 
is a factor ... Von Duprin devices 
are on duty. 

Through proved performance 
and continuous improvement— 
ever since Von Duprin marketed 
the original exit device in 1908— 
these products have earned the 


ae aa 


fire and 


“ 


ai panic exit 
devices 


confidence and trust of all safety- 
minded people. 

For expert help in selecting the 
type of device best suited to your 
needs, call on your Von Duprin 
“Exit Specialist.” For his name, 
write Von Duprin, or contact the 
contract hardware distributor in 
your own community. 


VONNEGUT HARDWARE CO. + VON DUPRIN DIVISION 


INDIANAPOLIS 9, INDIANA 
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Automatic Rolling Steel 


FIRE DOORS cad WINDOW SHUTTERS 
PREVENT SPREAD of FIRE 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases are 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don’t delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwriters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism will 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or write for Catalog G-55, 


ree R. Cc. MAHON COMPANY 
Detroit 34, Michigan @ Chicago 4, Illinois 


Manufacturers of Automatic Rolling Steel Fire Doors and Window Shutters. 
Also Many Types of Standard General Service Rolling Steel Doors and Grilles, 
Insulated Metal Walls, and Steel Deck for Roofs, Floors and Partitions. 


y' Mahon Automatic Rolling 
Steel poet At Right: Mahon Auto-: 


ROLLING STEEL 


ee 
WINDOW SHUTTERS 
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HORTON WATERSPHERE 


Protects Rubatex Division Plant From Fire 





To provide a reliable sec- | 
ondary source of water supply 
for their sprinkler system 
Rubatex Division of Great 
American Industries, Inc., in- 
stalled this 100,000-gallon 
Horton Watersphere at their 
Bedford, Virginia, plant. The 
Bedford distribution system 
serves as the primary source of 
water supply for the plant. 


The five buildings of the 
Rubatex plant contain ap- 
proximately 130,700 square 
feet of floor area and are pro- 
tected by 1,480 sprinkler 
heads. Rubatex’ Bedford plant 
manufactures hardboard, a 
low temperature insulation; 
sponge rubber rug pads; cellu- 
lar sponge rubber sheets for 
the automotive trade and 
sporting goods industry, and 
polyvinylchloride sheets and 
di-isocyanate foam. 

Waterspheres are available in 
standard capacities from 25,- 
000-gallons to 250,000-gallons. 
In addition ellipsoidal-bottom 
tanks in capacities from 15,000- 
gallons to 500,000-gallons, are 
also available. 


CHICAGO BRIDGE & IRON COMPANY 





ATLANTA CHICAGO SOUTH PASADENA SALT LAKE CITY 
BIRMINGHAM DETROIT NEW YORK SAN FRANCISCO 
BOSTON HOUSTON PHILADELPHIA WASHINGTON 
CLEVELAND SEATTLE PITTSBURGH TULSA 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 
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With new construction... 


NEW FIRE HAZARDS? 


Additional industrial construction and new production processes often bring 
new problems of control of fire in flammable liquids. If this is true in a plant 
that you are now planning or building, it will pay you to 


GET UP-TO-THE-MINUTE INFORMATION ON 
FOAM FIRE-FIGHTING TECHNIQUES FROM 
YOUR NATIONAL FOAM REPRESENTATIVE 


Our men are specialists in the protection of flammable liquids. 
Perhaps, in working with other National Foam users, they've al- 
ready solved problems similar to those you face in your construc- 
tion plans. Write for the name and address of your nearest National 
Foam representative or distributor. 


NATIONAL FOAM 
SYSTEM, Inc. 


West Chester, Pa. 


Specializing exclusively in engineered foam systems, port- 
able units, and a complete line of fire-fighting foam products. 
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for any condition whatever it happens to be! 


ATLANTA — Crawford & Slaten 
Co. BOSTON— Viking Automatic 
Sprinkler Co. BUFFALO—- Viking 
Automatic Sprinklers, Inc. 
CHICAGO, MILWAUKEE — 
Viking Automatic Sprinkler Co. 
CINCINNATI, CLEVELAND, 
INDIANAPOLIS, LOUISVILLE 
—Viking Sprinkler Co. DALLAS, 
HOUSTON, JACKSON (Miss.), 
MEMPHIS, NEW ORLEANS, 
N. LITTLE ROCK, SAN 
ANTONIO, TULSA — Texas 
Automatic Sprinkler Co. DE- 
TROIT — Viking Sprinkler Co. 
GRAND RAPIDS— Viking 
Sprinkler Co. of Western Mich. 
HIGH POINT, N. C.— Viking 
Sprinkler Co. HUNTINGTON, 
W. VA.—C. W. Hutchinson, Inc. 
DECATUR (Ill), DENVER, 


KANSAS CITY (Kan.), OMA- 
HA, SAINT LOUIS — Walton 
Viking Co. LOS ANGELES, SAN 
FRANCISCO—California Viking 
Sprinkler Co. HILLSIDE (N. J.), 
NEW YORK, MANCHESTER 
(Conn.) — Viking Sprinkler Co. 
PHILADELPHIA, WASHING- 
TON (D. C.)—Viking Sprinkler 
Co. PORTLAND  (Ore.), 
SEATTLE, VANCOUVER (B. 
C.) — Viking Automatic Sprin- 
kler Co. ST. PAUL, MINNE- 
APOLIS—Hudson Viking Sprin- 
kler Co. TAMPA — Florida Fire 
Sprinklers, Inc. TORONTO 
(Ont.) — Viking Automatic 
Sprinklers, (Canada) Ltd. WIN- 
NIPEG (Man.) — J. C. Davis, 
Ltd. HASTINGS (Mich.) — The 
Viking Corporation. 


corporation 


HASTINGS, MICHIGAN 
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Gasses! 


Incorporating the new principle of water distribu- 
tion, the Model “C” Spray Sprinkler is another ex- 
ample of Reliable’s leadership in new product de- 
sign. All Reliable Sprinkler Devices are the assurance 
of the ultimate in fire protection . .. and have 
been protecting life and property for over 30 years! 
Reliable Sprinkler Devices are distributed . . . in- 
stalled and serviced by Reliable’s chain of licensed 
representatives located throughout the United 
States, Canada and foreign countries. A Reliable 
representative is as near as your phone , . . Call 
him for a system designed to your specific needs! 


Constant Fire Protection That's Always “Reliable”! 


THE 84 ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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for aior 22-hour fire rating 


SHEETROCK’ FIRECODE 


Fire protection plus! Underwriters’ 
Laboratories rated! SHEETROCK 
FIRECODE 60, 5%” thick, combines 
all the advantages of regular 
SHEETROCK with a specially formu- 
lated core. Result: even greater 
resistance to the spread of fire. 

It’s ideal in commercial and resi- 
dential buildings requiring fire- 
rated construction in partitions, 

and in floors and ceilings. 


GYPSUM WALLBOARD 


For a one hour rating: a single 
layer of FIRECODE 60 wallboard on 
both sides of a 2 x 4 wood stud 
partition. 

For a two hour rating: two layers 
of FIRECODE 60 wallboard on both 
sides of a 2 x 4 wood stud partition. 

For complete details see your 
U.S.G. dealer or salesman; or write 
to Dept. NF-63, 300 W. Adams 


St., Chicago 6, III. 
*T.M. Reg. U.S. Pat. Off. 


UNITED STATES GYPSUM 


the greatest name in building 
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Seer. 


DRANT HOUSE 


Many Architects and Engineers are specifying the Model 60 ALL- 
STEEL Hydrant House on new jobs and recommend their use for re- 
placement of existing wooden houses as they wear out. 


The advantage of a Hydrant House is that it protects the hose and 
hydrant during inclement weather when sleet or snow cause heavy icing. 
The hose is coupled and ready at any hour of the day or night. All steel 
houses are weathertight and rat proof —will not warp or dry {out 
Louvers are stamped in side panels for ventilation. 


Doors are formed of 16 gauge metal. Roofs and side panels are 20 gauge 
Shelves are perforated and formed of 12 gauge. Corner supports and 
hinge posts are also formed of 12 gauge. Finished weight — 610 lbs. 


Houses are shipped from stock, knocked down. Roof, base, shelves, doors 
and panels are completely prefabricated of galvanized iron with zinc 
plated hardware. Hinges are brass pinned. Two men with only a screw- 
driver and a wrench can erect it on foundations in less than one hour. 


Manufactured by 


VAN LOON INDUSTRIES 


ENGINEERS AND FABRICATORS 


3409 East McNichols Road Detroit 12, Michigan 
TWINBROOK 3-4460 TWINBROOK 3-1375 
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CAN YOU BE SURE GAS VENT 
FAILURES WON’T HAPPEN? 


They happen every day in every type of gas-heated home... 
and the one way to assure owners they won’t occur is to insist 
on a Metalbestos gas venting system that provides: 


DOUBLE-WALL INSULATION... the only 
vent design endorsed by modern 
scientific research to keep adjacent 
walls cool for fire protection. ..waste 
gases hot for the strong draft needed 
to eliminate damaging moisture con- 
densation and stale-gas spillage. 


RUGGED GAS-TIGHT CONSTRUCTION... 
lightweight, durable metals to resist 
the corrosive effects of vent gases... 
with tight, secure couplings to keep 


For the latest facts about scientific gas venting, write Dept. 


vent gases in the vent for the life of 
the home. 


SCIENTIFICALLY PLANNED INSTALLATION 
... Versatile lengths and fittings to 
meet each home’s special require- 
ments for correct vent installation... 
with complete installation instruc- 
tions based on scientific venting re- 
search and development. 

with Metalbestos, the modern double- 
wall gas vent... you’re sure it’s safe! 


T-7 


a eee 


Stocked by principal jobbers in major cities. Factory warehouses in 
Atlanta, Dallas, Newark, Des Moines, Chicago, New Orleans, Akron 
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AUTOMATIC 


S. 2 UPRIGHT 
MUAY | ‘ MODEL SSU 


SPRINKLERS 


PENDANT 
MODEL SSP 


FIRE SPRINKLER SYSTEMS 
AND EQUIPMENT 


Engineered for better protection 


ALARM VALVES RETARD CHAMBERS 
WATER MOTORS CIRCUIT CLOSERS 
VALVE DEVICES eee CABINETS 
DRY PIPE VALVES TRIMMINGS 
SPRINKLERS — ALL TYPES AND FINISHES 


NEW ! MODEL A GRIMES ACCELERATOR 
Manufactured and Installed b 
GRIMES DEVICES 
ARE APPROVED BY 


ALL INSURANCE 
INTERESTS 


RAISLER CORPORATION, 129 Amsterdam Ave., New York 23 


Licensees in all principal cities in the United States and Canada 
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COMPLETE 
LINE OF PUMPS 
FOR FULL 
ae aD 


4” x 3” ME Fire Pump 
with dual drive. 


eases hy 
FIRE PUMPS 


@ Centrifugal Fire Pumps 
eal iat aielo] Mm folel tas ual od) 


@ Tank Filling Pumps 
Wheeler-Economy 
Fire Pump fitted for Booster Service. 


You can recommend Wheeler- 
Economy Fire Pumps for the 
needs of all commercial, in- 
dustrial, public and private 
buildings. 

Years of design, engineer- 
ing and manufacturing have 
been devoted by Wheeler- 
Economy to develop a com- 


plete line of approved fire a 


complete with Discharge 
Tee, Hose, Valves, Waste Cone, etc. 


Write for Catalog L-154. 


WES14 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC., « DIVISION OF C. H. WHEELER MANUFACTURING CO. 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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for Your Plant 


DEPENDABLE WATER SERVICE 
Plus 


ASSURED FIRE PROTECTION 


—in a single storage unit 


PITTSBURGH 
*-DES MOINES 


ELEVATED 
STEEL TANKS’ 


100,000-gallon P-DM dual service elevated 
steel tank at Hartford Special 
Machinery Co., Simsburg, Conn. 


Combining 25,000 gallons of water storage for 
regular use with a fixed reserve of 75,000 gallons 
for sprinkler demand, this 100,000-gallon Pitts- 
burgh-Des Moines Double-Ellipsoidal Elevated 
Steel Tank is of a type and size widely favored by 
industrial plants, hospitals, institutions and 
smaller communities. 
The tank and its 100-foot tubular column tower 
are of welded construction. The pleasing appear- 
ance of the unit results from balanced, functional 
design; it is standardized throughout for maximum 
dollar value to the purchaser. 
Write for our complete Elevated Tank Catalog, 
free on request. 
Diagram illustrates plant-use storage down 
to 75,000 gallon level. Balance of tank and 


riser capacity reserved for fire protection 
only, supplying automatic sprinkler system. 


PITTSBURGH ¢ DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 
PITTSBURGH (25) 3468 Neville island DES MOINES (8) 969 Tuttle Street 
NEWARK (2) 250 Industrial Office Bldg. DALLAS (1) 1273 Praetorian Building 
CHICAGO (3) 1272 First National Bank Bldg. SEATTLE 576 Lane Street 
LOS ANGELES (48) 6399 Wilshire Blvd. SANTA CLARA, CAL. 675 Alviso Road 
MADRID, SPAIN Diego Deleon, 60 
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Send For This FREE sti ida 


Pee MCL mL me ne 
ee on methods of fire detection, fire 
CCL CLC UMMC CU CONC 


SPECIAL HAZARD 


Be oe ee ee oo) ao Tt i a 


airy bi 


ae 7 pa (oe 


¥ 


ny 
Saat 


La 


CORPORATION OF AMERICA 


ncipal Cities of North and South America 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
Dept. S.H. — Box 360 — Youngstown 1, Ohio 
Please furnish me with a copy of your Catalog 73— 


“Engineered SPECIAL HAZARD Fire Protection.” 


Name ............. 


Company 
Address 








The Economy of & 
necessary 


adequate 


Fire Alarm 
System? 


Answers Questions 
that may be asked by 


Average Citizens - Store 
Owners - Manufacturers 
Bankers - Insurance Men 


City Officials 


Whatever your thoughts about protecting 
your community against loss of life and property 
by fire, this 24-page booklet will be of help to you. 

In it you wiil find information about excessive 
fire damage, methods for preventing loss of 
payrolls, loss of business and suggestions for setting 
up an adequate fire alarm system. Communities from 
10,000 population and up have received savings in 
insurance premiums, as well as reductions in property 
loss, as a result of the information in this booklet. 
Send for your copy today, at no obligation, of course. 


THE GAMEWELL COMPANY 


WE LL® NEWTON UPPER FALLS 64, MASS. 


In Canada: 
Northern Electric Co., Ltd., Belleville, Ont 
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SAFEGUARDED BY GRINNELL SYSTEM 


At the Bridesburg plant of the Rohm & Haas Company, Philadelphia, Pa., protection of 
stored alcohol and monochlorobenzene is entrusted to a foam system installed by Grinnell. 
In the event of fire, flame-smothering foam covers the manhole, the most hazardous part 
of tha tank; at the same time building up a foam blanket in the dyked area at base of 


tanks to kill fire there. 


Mechanical foam, one of many 
special Grinnell fire protection sys- 
tems, is used for fire hazards involv- 
ing flammable liquids ... such as in 
tank storage of chemicals; oil and 
paint rooms; loading racks; creosote 
tanks; pump houses; and processing 
rooms. Mechanical foam operates by 
shutting off the oxygen from the 
flammable vapors — and by insulat- 
ing against the heat of the fire. It is 
flexible and adaptable; floats on 
liquids, flows over and around ob- 
stacles, clings to solids. 

Call on Grinnell for help with your 
fire protection problems, Grinnell 
engineers are trained to evaluate 
your property and to advise on the 
proper system for your hazard, With 
a full range of equipment and more 
than 85 years experience in fire pro- 
tection work, you are assured of un- 


biased recommendations which will 
be fitted to your exact needs. Grinnell 
Company, Inc., 274 West Exchange 
Street, Providence, R. I. 


There’s a GRINNELL Fire Protection 
System for every fire hazard 


Automatic spray sprinklers — wet pipe, dry 
pipe, and Simplex systems 


Deluge spray sprinklers, rate-of-rise detec- 
tion—Multitrol wet or dry pipe systems 


Emulsion and vapor dilution extinguishment 
— Mulsifyre and ProtectoSpray Systems 


Water spray for cooling, insulation, and con- 
trolled burning — ProtectoSpray systems 


Mechanical foam blanket — ProtectoFoam 
systems 


Carbon dioxide blanket — C-O-Two systems 
Dry chemical systems a 


GRINNELL 


—— Manufacturing, Engineering, and Installation of Fire Protection Systems Since 1870 ——— 








